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HOW TO USE THIS SOIL SURVEY 


HIS SOIL SURVEY contains informa- 

tion that can be applied in managing farms, 
ranches, and woodlands; in selecting sites for 
roads, ponds, buildings, and other structures; 
and in judging the suitability of tracts of land 
for farming, industry, and recreation. 


Locating Soils 


All the soils of Johnson County, Wyoming, 
Southern Part, are shown on the detailed map 
at the back of this publication. This map con- 
sists of many sheets made from aerial photo- 
graphs. Each sheet is numbered to correspond 
with a number on the Index to Map Sheets. 

On each sheet of the detailed map, soil areas 
are outlined and are identified by symbols. All 
areas marked with the same symbol are the same 
kind of soil. The soil symbol is inside the area 
if there is enough room; otherwise, it is outside 
and a pointer shows where the symbol belongs. 


Finding and Using Information 


The “Guide to Mapping Units” can be used 
to find information, This guide lists all the soils 
of the survey area in alphabetie order by map 
symbol and gives the capability classification of 
each. It also shows the page where each soil is. 
described and the page for the range site in 
which the soil has been placed. 

Individual colored maps that show the rela- 
tive suitability or degree of limitation of soils 
for many specific purposes can be developed by 
using the soil map and the information in the 
text. Translucent material can be used as an 
overlay over the soil map and colored to show 
soils that have the same limitation or suitability. 


For example, soils that have a slight limitation 
for a given use can be colored green, those with 
& moderate limitation can be colored yellow, 
and those with a severe limitation can be colored 
red. 

Farmers and those who work with farmers 
can learn about use and management of the soils 
from the soil descriptions and from the diseus- 
sions of the capability units and the range sites. 

F'oresters and others can refer to the section 
“Management for Woodland," where a few soils 
of the survey area are grouped according to 
their suitability for trees. 

Game managers, sportsmen, and others can 
find information about soils and wildlife in the 
section “Management for Wildlife." 

Ranchers and others can find, under “Man- 
agement for Range," groupings of the soils ac- 
cording to their suitability for range, and also 
the names of many of the plants that grow on 
each range site. 

Engineers and builders can find, under *En- 
gineering Uses of the Soils,” tables that contain 
test data, estimates of so1l properties, and infor- 
mation about soil features that affect engineer- 
ing practices. 

Scientists and others can read about how the 
soils formed and how they are classified in the 
section “Formation and Classification of the 
Soils." 

Newcomers in the survey area will be espe- 
cially interested in the section “General Soil 
Map,” where broad patterns of soils are de- 
scribed. They will also be interested in the infor- 
mation about the survey area given at the 
beginning of the publication and in the section 
“General Nature of the Area.” 
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SOIL SURVEY OF JOHNSON COUNTY, WYOMING, 
SOUTHERN PART 


BY JAMES R. STEPHENS, JR, 


UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE, IN COOPERATION 


SOIL CONSERVATION SERVICE * 


WITH THE 


WYOMING AGRICULTURAL EXPERIMENT STATION 


OHNSON COUNTY, WYOMING, SOUTHERN 
PART, consists of privately owned, federally owned, 
and State owned land in the southern half of Johnson 
County (fig. 1), The survey area covers 1,198,067 acres. 
About 17,482 acres is irrigated, 4,479 acres ds dryfarmed, 
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*Siate Agricultural Experiment Station. 


Figure 1.—Location of Johnson County, Wyoming, Southern Part. 


1,181,177 acres is rangeland, 35,159 acres is woodland, 
and 9 ,?8ፏ acres is woodland and range. Included within 
each are lands used for miscellaneous 1 purposes. 

The elevation of the survey area ranges from about 
4,800 feet in the eastern part to more than 8,000 feet in 
the mountains along the western boundary. Some of the 
Survey area consists ofa part of the Big Horn Mountains 
and their foothills. The areas below the mountain. front 
are dominated by rolling to steep uplands. These areas 
are dissected by the Powder River and its tributaries, 
such as the North Fork, Red Fork, Middle Fork, and 
South Fork of Powder River. These streams have carved 
long narrow valleys through the uplands. The valleys 


consist of gently sloping to moderately steep alluvial fans 
of various lengths and fairly narrow alluvial bottoms. 
The tributary streams run either north- easterly or south- 
easterly to the Middle Fork of Powder River. The Mid- 
dle Fork of Powder River becomes the Powder River 
below the mouth of Salt Creek and runs in a north- 
easterly direction from the town of Sussex to the north- 
ern boundary of the survey area. The survey area is di- 
vided by a steep uplift known as the Pine Ridge, whieh 
runs from the north center of the survey area in a south- 
easterly direction to the southeastern corner. 

The irrigated soils are confined to the narrow bottoms 
and alluvial fans along the main drainageways of Blue 
Creek and Beaver Creek and the Red F ork, North Fork, 
and Middle Fork of the Powder River as well as the 
Powder River. In many seasons there is a shortage of ir- 
rigation water late in summer. Water for irrigation is 
diverted from the tributaries of the Powder River to 
irrigate areas in the stream valleys. These irrigated areas 
are used mainly for hay and small grain as supplemental 
feed for livestock. 

In the area of Ninemile Creek and Fourmile Creek, 
as well as in other areas 1n the eastern part of the survey 
area, many homesteads were taken up between 1915 and 
1995. Considerable dryfarming was done in these areas 
until about, 1930. Dryfarming in 1968 was limited to a 
few areas in the area of Ninemile Creek and Fonrmile 
Creek and to a few areas along U.S. Highway No. 87, 
north of the town of Kaycee. Some of the homesteaders 
have indicated that rainfall in the 1990's was consider- 
ably higher than it is at present. In fact, during the 
1920’s a fair called the Nine Mile Fair was held in the 
area of Ninemile Creek and Fourmile Creek. Exhibits 
of garden produce and field crops at this fair were out- 
standing for the produce of dryfarming. The average 
yield per acre for dryfarmed small grain in the 1960's 
was somewhat less than 20 bushels per acre. 

The upland areas adjacent to the irrigated stream 
valleys are used mainly for range. The mountain area 
above the foothills is used for summer range for live- 
stock from ranch units that are headquartered below the 
mountain, In addition, there are sizable areas on the 


1 Others who contributed to the soil survey are PAUL J. LuPCHO, A. R. SHINEMAN, and Kurt W, WEBBER. ARVAD J. CLINE and CLAR- 
ENCE J. FowxkEs assisted in the field correlation. All are soil scientists with the Soil Conservation Service or are soil scientists formerly 


on the staff of the Soil Conservation Service. 
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mountains and on the faces of the mountains that are 
used for woodland. The trees are harvested and, in most 
places, hauled off the mountain by sawmill operators. 


How This Survey Was Made 


Soil scientists made this survey to learn what kinds of 
801] are in Johnson County, Southern Part, where they 
are located, and how they can be used. The soil scien- 
tists went into the survey area knowing they were likely 
to find many soils they had already seen and perhaps 
some they had not. They observed the steepness, length, 
and shape of slopes; the size and speed of streams; the 
kinds of native plants or crops; the kinds of rock; and 
many facts about the soils. They dug many holes to ex- 
pose soil profiles. A profile is the sequence of natural 
layers, or horizons, in a soil; it extends from the surface 
down into the parent material that has not been changed 
much by leaching or by the action of plant roots. 

The soil scientists made comparisons among the pro- 
files they studied, and they compared these profiles with 
those in counties nearby and in places more distant. They 
classified and named the soils according to nationwide, 
uniform procedures. The soil series and the soil phase are 
the categories of soil classification most used in a local 
survey. 

Soils that have profiles almost alike make up a soil 
series. Except for different texture in the surface layer, 
all the soils of one series have major horizons that are 
similar in thickness, arrangement, and other important 
Characteristics. Each soil series is named for a town or 
other geographic feature near the place where n soil of 
that series was first observed and mapped. Barnum and 
Limon, for example, are the names of two soil series. 
All the soils in the United States that have the sume 
series name are essentially alike in those characteristics 
that affect their behavior in the undisturbed landscape. 

Soils of one series can differ in texture of the surface 
layer and in slope, stoniness, or some other characteristic 
that affects use of the soils by man. On the basis of such 
differences, a soil series is divided into phases. The name 
of a 801] phase indicates a feature that affects manage- 
ment. For example, Limon silty clay, saline, 0 to 6 per- 
cent slopes, is one of several phases within the Limon 
series. 

After a ouide for classifying and naming the soils had 
been worked out, the soil scientists drew the boundaries 
of the individual soils on aerial photographs. These photo- 
graphs show woodlands, buildings, field borders, trees, 
and other details that help in drawing borders accurately. 
The soil map at the back of this publication was prepared 
from aerial photographs. 

In the southern part of Johnson County, the availa- 
bility of irrigation water and the use of dryfarming prac- 
tices have influenced the mapping of soils. Soils that are 
in irrigated areas have been mapped within narrower 
slope ranges than soils of the dryfarmed areas or soils 
of the range areas. For example, some irrigated soils 
have been mapped as having 0 to 3 percent slopes, 3 to 
6 percent slopes, and 6 to 10 percent slopes, and dry- 
farmed soils have been mapped as having 0 to 6 percent 
slopes and 6 to 20 percent slopes. The symbol used to 


identify the mapping unit indicates the intensity. The 
first letter, always a capital, is the initial one of the soil 
name. The next letter is a capital if the mapping unit is 
one of the low-intensity survey; it is a small letter if the 
mapping unit is one of the high-intensity survey. The 
last letter, a capital A, B, C, D, E, or F, indicates the 
slope range. Most symbols that do not have a slope letter 
are those of soils and land types that have a consider- 
able range of slope, but some are those of nearly level 
soils. 

The areas shown on a soil map are called mapping 
units. On most maps detailed enough to be useful in plan- 
ning the management of farms and fields, a mapping 
unit is nearly equivalent to a soil phase. It is not exactly 
equivalent, because it 18 not practical to show on such a 
map all the small, scattered bits of soil of some other kind 
that have been seen within an area that is dominantly 
of a recognized soil phase. 

Some mapping units are made up of soils of differ- 
ent series or of different phases within one series. Two 
such kinds of mapping units are shown on the soil map 
of this survey area: soil complexes and soil associations. 

A soil complex consists of areas of two or more soils, 
so intricately mixed or so small in size that they cannot 
be shown separately on the soil map. Each area of a com- 
plex contains some of each of the two or more dominant 
soils, and the pattern and relative proportions are about 
the same in all areas. Generally, the name of a soil com- 
plex consists of the names of the dominant soils, joined 
by a hyphen. Lohsman-Orella complex, hilly, is an 
example. 

A. soil association is made up of adjacent soils that 
occur as areas large enough to be shown individually on 
the soil map but are shown as one unit because the time 
and effort of delineating them separately cannot be jus- 
tified. There is a considerable degree of uniformity in 
pattern and relative extent of the dominant soils, but the 
soils can differ greatly one from another. The name of an 
association consists of the names of the dominant soils, 
joined by a hyphen. Barnum-Redbank association is nn 
example. 

In most areas surveyed there are places where the soil 
material 18 so rocky, so shallow, so severely eroded, or 
so variable that it has not been classified by soil series. 
These places are shown on the soil map and are described 
in the survey, but they are called land types and are given 
deseriptive names. Rock land is a land type in this sur- 
vey area. 

While a soil survey is in progress, soil scientists take 
soil samples needed for laboratory mensurements and for 
engineering tests. Laboratory data from the same kind of 
soil in other places are also assembled. Data on yields of 
erops under defined practices are assembled from farm 
records and from field or plot experiments on the same 
kind of soil. Yields under defined management are esti- 
mated for all the soils. | 

Soil scientists observe how soils behave when used as 
a growing place for native and cultivated plants and as 
material for structures, foundation for structures, or 
covering for structures. They relate this behavior to prop- 
erties of the soils. For example, they observe that filter 
fields for onsite disposal of sewage fail on a given kind 
of soil, and they relate this to the slow permeability of 
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the soil or a high water table, They see that streets, road 
pavements, and foundations for houses are cracked on a 
named kind of soil, and they relate this to the high 
shrink-swell potential of the soil material. Thus, they 
use observation and knowledge of soil properties, to- 
gether with available research data, to predict limitations 
or suitability of soils for present and potential uses. 

After data have been collected and tested for the key, 
or benchmark, soils in a survey area, the soil scientists 
set up trial groups of soils. They test these groups by 
further study and by consultation with farmers, agrono- 
mists, engineers, and others. They then adjust the groups 
according to the results of their studies and consultation. 
"Thus, the groups that are finally evolved reffect up-to-date 
knowledge of the soils and their behavior under current 
methods of use and management. 


General Soil Map 


The general soil map at the back of this survey shows, 
in color, the soil associations in the survey area. A soil 
association is ቤ landscape that has a distinctive propor- 
tional pattern of soils. It normally consists of one or 
more major soils and at least one minor soil, and it is 
named for the major soils. The soils in one association 
can occur in another, but in a different pattern. 

A map that shows soil associations is uscful to people 
who want a general idea of the soils in a survey area, who 
want to compare different parts of a survey area, or who 
want to know the location of large tracts that are suitable 
for a certain kind of land use. Such a map is a useful 
general guide in managing a watershed, a wooded tract, 
or a wildlife area or in planning engineering works, rec- 
reational facilities, and community developments. It is 
not a suitable map for planning the management of a 
farm or field or for selecting the exact location of a 
road, building, or other structure, because the soils in 
any one association ordinarily differ in slope, depth, 
stoniness, drainage, and other characteristics that affect 
their management. 

The soil associations in this survey have been grouped 
into three general kinds of landscapes for broad inter- 
pretative purposes. Each of the broad groups and the 
801] associations in each group are described in the fol- 
lowing pages. The terms for texture used in the title for 
several of the associations apply to texture of the surface 
layer. For example, in the title of association 1, the 
words “sandy loams, fine sandy loams, loams, and silt 
loams” refer to the texture of the surface layer. 

The soil associations in Johnson County, Southern 
Part, are described in the pages that follow. 


Nearly Level to Moderately Steep Soils on 
Flood Plains and Alluvial Fans 


The soils of the flood plains and alluvial fans are deep, 
nearly level to moderately steep, and well drained. They 
range from sandy loam to clay loam, They formed in al- 
luvium in areas along the major streams. 

Elevations of these soils range from about 4,500 to 
5,500 feet. The average annual precipitation is 10 to 14 
inches, the average annual soil temperature is 49? to 51? 


F., and the frost-free season is 100 to 190 days. The soils 
are used mainly for range; for irrigated hay, pasture, 
and small grain; and as wildlife habitat. 

Two soil associations are on flood plains and alluvial 
fans. They make up about 7 percent of the survey area. 


1. Stoneham-Haverson-Glenberg association 
Deep sandy loams, fine sandy loams, loams, and silt loams 


This association consists of nearly level soils on flood 
plains and nearly level to moderately steep soils on al- 
luvial fans. The landscape is made up of stream bottoms 
that are dissected by meandering stream channels and 
of alluvial fans that reach from the bottoms to adjacent 
uplands. The association extends from Alkali Creek, west 
of Kaycee, down the Middle Fork of Powder River to 
Sussex, and north along Powder River to the boundary 
of the survey area. 

TThis association makes up about 5 percent of the sur- 
vey area. About 30 percent of it is Stoneham soils, 25 
percent is Tlaverson soils, and 15 percent is Glenberg 
soils. The remaining 30 percent is Bankard, Kim, Loh- 
miller, Limon, W yarno, and Zigweid soils and small areas 
of wet, saline soils. 

The Stoneham 80118 are nearly level to moderately 
steep and occupy alluvial fans above the bottoms. They 
have a surface layer of light brownish-gray sandy loam 
or loam, a subsoil of dark yellowish-brown or light olive- 
brown clay loam, and a substratum of light yellowish- 
brown clay loam or loam that reaches to a depth of 60 
inches or more. The Haverson soils are nearly level and 
occupy flood plains. They have a surface layer of light 
brownish-gray loam, silt loam, or clay loam. This is un- 
derlain by light brownish-gray loam that is stratified 
with clay loam and sandy loam and reaches to a depth 
of 60 inches or more. 'The Glenberg soils are nearly level 
and occupy flood plains that in most places are adjacent 
to stream channels, They have a surface layer of light 
olive-gray fine sandy loam and sandy loam. This is un- 
derlain by light yellowish-browm, pale-olive, and light 
olive-brown sandy loam that is stratified with loam, 
loamy sand, and sand and reaches to a depth of 60 inches 
or nore, 

The soils of this association are used for irrigated hay, 
grain, and pasture and for range. They are well suited 
to irrigated crops if land smoothing or leveling is prac- 
ticed and if proper management of water and of pasture 
and hay is used. These 80118 have few limitations for hay, 
pasture, and small grain if they are irrigated. The Stone- 
ham soils are suitable for community development and 
low industrial buildings. In some areas the use of Haver- 
son and Glenberg soils is limited by a fluctuating water 
table and by occasional flooding. 


2. Connerton-Barnum-Redbank association 


Deep fine sandy loams, very fine sandy lomns, loams, clay 
loams, and silt loams 


This association consists of nearly level to moderatel y 
steep soils on alluvial fans and nearly level soils on 
flood plains. The landscape is made up of stream bottoms 
that are dissected by meandering stream channels and 
of alluvial fans that reach from the bottoms to the base 
of adjacent uplands. The association extends from Buf- 
falo Creek and Beaver Creek in the Barnum area down 
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the Middle Fork of Powder River, taking in the Red Fork 
of Powder River, to Alkali Creek. Tt also is along the 
North Fork of Powder River from the Mat Ranch down 
to the Middle Fork of Powder River below Kaycee. 

This association makes up about 2 percent of the sur- 
vey area. About 40 percent of it is Connerton soils, 30 
percent is Darnum soils, and 10 percent is Redbank 
soils. The remaining 20 percent is Glenberg, Haverson, 
Kim, La Fonda, and Rhoame soils and small areas of wot, 
saline soils. 

. The Connerton soils are nearly level to moderately 
steep and occupy alluvial fans. They have a surface layer 
e reddish-brown loam or silt loam. This layer is under- 
lain by loam or clay loam that reaches to a depth of 60 

inches or more. The Barnum soils are nearly level and 
ocenpy flood pla ains. They have a surface layer of reddish- 
brown very fine sandy loam or silt, loam. This is under- 
lain by reddish-brown loam that is stratified with fine 
sandy ‘loam, clay loam, loamy sand, or sand and reaches 
to a depth of 60 inches or more. The Redbank soils are 
nearly level and are adjacent to stream channels on 
alluvial flood plains. They are reddish brown and have 
a surface layer of fine sandy loam. This is underlain 
by fine sandy loam that is stratified with lenses of loam 
and loamy sand and reaches to a depth of 60 inches or 
more. 

The soils of this association are used for irrigated hay. 
pasture, and small grain and for range. They are suitable 
for these uses, but they are highly erodible. Trrigated 
crops can be successfully grown if ditches and later us 
are properly located and if the management of water is 
better than average. The Connerton soils are suitable for 
community devel opment if they are adequately managed. 
In some places the use of Barnum and Redbank soils is 
limited by a fluctuating water table and by periods of 
flooding. 


Nearly Level to Steep Soils on Uplands 


The soils and miscellaneous land types on uplands are 
nearly level to very steep and are well drained. They 
range from sandy loam to silty clay. They formed in 
residuum weathered from sandstone, shale, and siltstone 
in areas east of the Big Horn Mountains. 

eese of these soils range from about 4,500 to 
6,000 feet. The average annual precipitation is 10 to 14 
inches, the average annual soil temperature is 50° to 53^ 
F., and the frost-free season is 95 to 190 days. The soils 
are used mainly for range and wildlife habitat, 

Five soil associations are on uplands. They make up 
65 percent of the survey area, 


3 Briggsdale-Renohill-Cushman association 


Moderately deep, nearly level to moderately steep sandy 
loams, fine sandy loams, and clay loams 


This association consists of moderately deep, nearly 
level to moderately steep soils on uplands. The landscape 
is made up of rolling uplands that are dissected by numer- 
ous drainageways and of small areas of gently sloping 
to sloping alluvial fans in valleys along intermittent, 
streams. The association occurs in the area of Ninemile 
and Fourmile Creeks and in the area along the Dry Fork 
of Powder River. The bedrock is interbedded sandstone, 


siltstone, and shale; and many soils formed in material 
weathered from this bedrock. 

This association makes up about 24 percent of the 
survey area, About 20 percent of it is Briggsdale soils, 
15 percent is Renohill soils, and 10 percent. is Cushman 
soils, The remaining 55 percent 18 Absted, Gaynor, Limon, 
Orella, Pugsley, Razor, Samsil, Shingle, Stoneham, and 
Wort soils. and, on the eastern side of Powder River, 
some reddish- colored, sandy soils on high, rounded ridges. 

The Briggsdale soils are on the lower hillsides. They 
have a surface layer of light brownish-gray or grayish- 
brown very fine sandy loam or sandy loam, a subsoil of 
dark yellowish-brown or olive clay loam or silty clay, and 
a substratum of silty clay loam that extends to soft. shale 
at a depth of 20 to 40 inches. The Renohill soils are 
nearly level to moderately steep and are on hillsides. 
They are light brownish-gray, grayish-brown, light olive- 
brown, and. light yellowish- brown clay loam throughout. 
Shale bedrock is at a depth of 20 to 40 inches. The ‘Cush- 
man soils are sloping or moderately steep and are on 
hillsides in areas that are underlain by sandstone. They 
have a surface layer of light brownish-gray fine sandy 
loam, a subsoil of "vellowish-l own and brown clay loam, 
and a substratum of pale-olive sandy loam. Sandstone 
is at a depth of 20 to 40 inches, 

The soils of this association are used for range and 
wildlife habitat. Desirable forage plants can be main- 
tained if good range management practices are used. 
Areas of this association are accessible by roads and 
trails. They are suitable for community development if 
adequate sources of water can be developed. They are 
not close to present population centers. 


4. Samsil-Shingle-Rock land association 


Shallow, gently sloping to steep silty clays, loams, and 
clay loams, and steep and very steep Roch land 


This association consists of shallow soils and Rock land 
(fig. 2). The landscape is made up of gently sloping to 
very steep ridges and narrow valleys that are dissected 
by numerous drain ageways. The association is in the ex- 
treme northeastern corner of the survey area, near the 
mouth of Soldier Creek; on the eastern side of Powder 
River, below Sussex; and along the Pine Ridge. At the 
southern end of Pine Ridge, w vhere clev: ations. approach 
6,000 feet, some of the soils formed under pine trees. 

This association makes up about 12 percent of the sur- 
vey area. About 30 percent of it is Samsil soils, 20 per- 
cent is Shingle soils, and about 15 percent is Rock land. 
The remaining 35 percent is Briggsdale, Cushman, Kim, 
Pugsley, Maysdorf, Terry, Schooner, Valent, and Wort 
soils. 

The Samsil soils are sloping to steep and occupy hill- 
sides and ridges. They are light olive-brown and light 
yellowish -brown silty ‘clay that is underlain by shale at 
a depth of 8 to 20 inches. The Shingle soils are gently 
sloping to steep and ocenpy ridges, ridgecrests, and hill- 
sides. They are light olive-brown or olive-yellow loam or 
clay loam that is underlain by shale at a depth of 8 to 20 
inches. The Rock land is steep and very steep and is made 
up of 70 to 90 percent rock and 10 to 80 percent shallow 
and very shallow soils. 

The soils of this association are used for range and 
wildlife habitat. In areas used for this purpose, forage 
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Figure 2.—Area of Samsil-Shingle-Rock land association, east of Sussex. 


plants can ከ፳ maintained if range management is better 
than average. Areas of this association are not easily 
accessible, although there are a few trails along some 
of the main ridges. The areas are not suitable for com- 
munity or industrial development. 


5. Shale outcrop-Morel association 


Sloping to steep Shale owterop and shallow, moderately 
steep or steep clay loams. 


This association consists of shallow soils and Shale . 


outcrop, The landscape is made up of steep ridges and 
moderately steep to steep hillsides that are dissected by 
many deep drainageways and broken by areas of sloping 
to steep, barren shale. The association occurs in the area 
of Murphy Creek and the South Fork of Powder River 
and in the drainage area of Alkali Creek. There are many 
bentonite pits in this area. 

This «association makes up about 13 percent of the 
survey area, About 15 percent of it is Shale outcrop, and 
about 10 percent is Moret soils. The remaining 75 per- 
cent is Harlan, Keyner, Kirtley, Rhoame, Samsil, Shirk, 
Travessilla, Wormser, and Zigweid soils. 

The Moret soils are moderately steep or steep and 
occupy ridges and hillsides. They are light brownish-gray 
clay loam that is underlain by hard slaty shale at a depth 
of 10 to 20 inches. The Shale outcrop is sloping to steep 
and is scattered throughout the association. It is mostly 
outcrops of dark-gray shale that are intermingled with 
small areas of shallow or very shallow soils and deposits 
of bentonite. 


The soils in this association are used for range and 
wildlife habitat. Desirable forage plants can be main- 
tained if good range management practices are used. 
Areas of this association are accessible by trail from the 
main roads. They are not suitable for community or 
industrial development, because water suitable for these 
purposes is many miles away. 


6. Samsil-Gaynor-Shale outcrop association 


Moderately deep and shallow, sloping to steep silty clays 
and Shale outcrop 


This association consists of moderately deep and shal- 
low, sloping to steep soils. The landscape is made up of 
rounded ridges, steep-sided drainageways, and barren 
shale ridges. The largest area of this association is south 
of Kaycee. It is on the eastern side of the Interstate 
Highway No. 25 and runs to the southern boundary of 
the survey area, This area 18 8 to 8 miles in width. 

This association makes up about 8 percent of the sur- 
vey area. About 30 percent of it is Samsil soils, 25 percent 
is Gaynor soils, and about 20 percent is Shale outcrop. 
The remaining 25 percent is Bone, Limon, Orella, Petrie, 
Razor, and Renohill soils. 

The Samsil soils are sloping to steep and occupy hill- 
sides and ridges. They are light olive-brown and light 
yellowish-brown silty clay that is underlain by shale at 
a depth of 8 to 20 inches. The Gaynor soils are sloping 
or moderately steep and occupy hillsides and ridges. 
They have a surface layer of light olive-brown silty clay. 
This is underlain by clay that extends to soft shale bed- 
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rock at a depth of 20 to 40 inches. The Shale outcrop 
is mostly dark-gray shale that is intermingled with small 
areas of shallow or very shallow soils and “bentonite beds. 
It occupies barren ridges and drainageways or gullies. 

The soils of this association ave used for range and 
wildlife habitat. Desirable forage plants can be main- 
tained if range management is better than avera ge. Areas 
of this association are accessible by trail and by oilfield 
roads, They are not suitable for community or industrial 
development. 


7. Tassel-Cushman-Stoneham association 


Shallow to deep, sloping to steep sandy loams, fine sandy 
loams, and loams 


This association consists of shallow to deep soils. The 
landscape is made up of sloping to steep ridges, hillsides, 


and alluvial fans, all of which are dissected by many, ` 


steep-sided, narrow drainageways. The association ex- 
tends along Interstate Highway No. 25, north. of Kaycee, 
and along the southern side of Pine Ridge, southeast of 
Kaycee. The North Fork Oil Field and Meadow Creek Oil 
Field are in this associatian. 

This association makes up about 8 percent of the survey 
area. About 95 percent of 1t is Tassel soils, about 15 per- 
cent is Cushman soils, and about 15 percent is Stoneham 
soils. The remaining 45 percent is Fort Collins, Kim, 
Shingle, Terry, and Ulm soils and Rock outerop. 

The Tassel soils are moderately steep and steep and 
occupy ridges. They are light olive-brown and light yel- 
lowish-brown sandy loam that is underlain bv sandstone 
at a depth of 8 to 20 inches. The Cushman soils are slop- 
ing or moderately steep and occupy hillsides. They have 
ü Surface layer of light brownish- gray fine sandy loam, 
a subsoil of yellowish -brown and brown clay loam, and 
a substratum of olive sandy loam that extends to sand- 
stone at a depth of 20 to 40 inches. The Stoneham soils 
are nearly level to moder: mer steep and occupy alluvial 
fans. They have a surface layer of light brownish-gray 
or brown sandy loam or loam, a subsoil “ot dark yellowish- 
brown or light olive-brown clay loam, and a substratum 
of hght yollowish- brown clay loam or loam that reaches 
to a depth of 60 inches or more, 

'The soils of this association are used for range and 
wildlife habitat. Desirable forage plants can be main- 
tained if good range management practices are used. 
Areas of this association are accessible by a few roads 
and many trails. Topography is the limiting factor for 
future development. 


Nearly Level to Steep Soils on High Terraces, 
Foothills, and Mountains 


The soils and miscellaneous land types on high ter- 
races, foothills, and mountains are nearly level to steep 
and are well drained to excessively drained. They range 
from very fine sandy loam to clay loam and have varving 
amounts of coarse fragments. They formed in alluvium 
and residuum weathered from limestone, sandstone. shale, 
and siltstone in areas on the mesa near Mayoworth and 
on the Big Horn Mountains. 

Elevations of these soils range from about 5,000 to 
9,000 feet. The average annual precipitation is 11 to 19 


inches, the average annual soll temperature is 40? to 51° 
F., und the frost-free season is 60 to 110 days. The soils 
are used mainly for range, wildlife habitat, recreation, 
and woodland. 

Three soil associations are on high terraces, foothills, 
and mountains. They make up about 28 percent of the 
survey area. 


8. Cragola-Wolf-Big Horn association 


Shallow to deep, nearly level to steep loams and very 
gravelly loams; on high terraces 


This association consists of shallow to deep, nearly 
level to steep soils on high terraces and associated 
uplands, The landscape is made up of long, nearly level 
to gently sloping, planed terraces of varying widths that 
adjoin moderately steep and steep uplands that are un- 
devluin by gravel. The association is on the mesa near 
Mayoworth and in the drainageway of Crazy Woman 
Creek north of the mesa. 

"This association makes up about 3 percent of the survey 
area. About 35 percent of it is Cragola soils, 30 percent 
is Wolf soils, and 90 percent is Big Horn soils. The ro- 
maining 15 percent is Ascalon, Fort Collins, Kim, Otero, 
Petrie, Shingle, and Stoneham soils. 

The Cragola soils are moderately steep and steep and 
occupy ridges and sides of terraces. They have a surface 
layer of light brownish-gray very gravelly loam. This 
is underlain by pale-brown and light yellowish-brown 
very gravelly clay loam that reaches ‘to soft siltstone bed- 
rock at a depth of 10 to 90 inches. The Wolf soils ae 
nearly level to moderately steep and occupy planed ter- 
races and uplands. They have a surface layer of grayish- 
brown loam, a subsoil of brown and light br ownish- gray 
clay loam, and a substratum of white or light brownish- 
gray gravelly clay loam that reaches to a depth of 60 
inches. The Big Horn soils are nearly level to gently 
sloping and occupy terraces. They have a surface layer 
of grayish-brown loam, a subsoil of gravish-brown or 
light brownish- -gray clay y or clay loam. and a substratum 
of light- -gray or grayish-brown gravelly clay loam that 
reaches to a depth of 40 to 60 inches. 

The soils of this association are used for range and 
wildlife habitat, Desirable forage plants can be main- 
tained if good range management practices are used. 
Areas of iu association are “accessible by gravel roads. 
All but the soils on steeper terraces are “suitable for 
community and industrial development. The soils on 
planed terraces are suitable for irrigated crops if water 
is developed. In many places this association is used as 
a source of gravel and sand. 


9. Sunup-Spearfish-Rock outcrop association 


Shallow, moderately steep and steep very fine sandy 


loams and channery clay loams and Ran. outcrop, on 
foothills 


This association consists of shallow, light brownish- 
gray or olive, channery soils and shallow, reddish-brown 
soils on foothills of the Big Horn Mountains (fig. 3). 
The landscape is made up of hilly and steep uplands on 
the flanks and on the broken foothills at the base of the Big 
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Figure 3.—Area of Sunup-Spearfish-Rock outcrop association west of Mayoworth. In foreground are Sunup soils; in background are 
Spearfish soils. 


Horn Mountains. 'The association is in the red wall area, 
above Mayoworth and Barnum, and extends the full 
length of the survey area from north to south, 

This associntion makes up about 10 percent of the sur- 
vey area. About 40 percent of it is Sunup soils, 25 percent 
is Spearfish soils, and 20 percent is Rock outcrop. The 
remaining 15 percent is Bayerton, Carnero, Connerton, 
Harlan, La Fonda, Pokeman, Rekop, Simmont, and Tol- 
man soils, 

The Sunup soils are moderately steep and steep and 
occupy ridges and hillsides. They are light brownish- 
gray or olive channery clay loam that 1s underlain by 
hard bedrock at a depth of 10 to 20 inches. The Spear- 
fish soils are moderately steep and steep and occupy 
the broken foot slopes on the red beds below Sunup soils. 
They have a surface layer of reddish-brown very fine 
sandy loam and a subsurface layer of red very fine sandy 
loam or channery loam that is underlain by red siltstone 
and sandstone at ዜ depth of 8 to 20 inches. The Rock 
outcrop is hard sandstone, red siltstone, sandstone, and 
red shale, mostly in canyons that have nearly vertical 
walls. 

The soils of this association are used for range, wildlife 
habitat, and recreation. Desirable forage plants can be 
maintained if range management is better than average. 
The reddish-brown soils and some of the bedrock are 
highly erodible. Areas of this association are accessible 
by trail and by one or two bladed, unimproved ronds. 
The areas are not suitable for community or industrial 
development. 


829--428---"8-፦--2 


10. Nathrop-Starley-Woosley association 


Moderately deep and shallow, sloping to steep loams, 
gravelly loams, and stony loams 


This association consists of moderately deep and shal- 
low soils in the mountains. The landscape is made up of 
sloping to steep ridges and hillsides that lead to narrow 
mountain valleys. The association is on the southern end 
of the Big Horn Mountains and extends the full length 
of the survey area. It forms a band, about 34 miles long 
and 5 to 14 miles wide, along the western edge of the 
survey area. 

This association makes up about 15 percent of the 
survey area. About 12 percent of it is Nathrop soils, 8 
percent is Starley soils, and 5 percent is Woosley soils. 
In addition, about 5 percent is Cloud Peak soils and 4 
percent is Decross soils. The remaining 66 percent is 
Bachus, Poker, and Splitro soils, which formed in ma- 
terial weathered from sandstone; Amsden, Devoe, and 
Tripit soils, which formed in material weathered from 
red shale; Hazton and Burgess soils, which formed in 
material weathered from olive-colored shale; Leavitt 
soils, which formed in material weathered from lime- 
stone; Dell, Mathers, Pinegnest, Sanford, and Wetter- 
horn soils, which formed in various material under 
forests; and areas of Rock outcrop. 

The Nathrop soils are moderately steep and steep and 
occupy ridges and hillsides. They have a surface layer of 
grayish-brown stony loam, a subsoil of grayish-brown 
or brown stony clay loam or stony loam, and a sub- 
stratum of pale-brown or very pale brown. stony clay 
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Joam that extends to limestone bedrock at ዜ depth ot 90 
to 40 inches. The Starley soils are moderately steep and 
steep and occupy ridges and hillsides. They have a sur- 
face layer of dark grayish-brown gravelly loam. This 
is underlain by pale-brown cobbly clay loam that extends 
to limestone bedrock at a depth of 8 to 90 inches. The 
Woosley soils are sloping and moderately steep and 
occupy hillsides. They have a surface layer of dark 
grayish-brown loam, a subsoil of grayish-brown, brown, 
ov light brownish-gray loam or clay loam, and a sub- 
stratum of light brownish-gray loam that extends to 
limestone bedrock at a. depth of 20 to 40 inches. 

The Cloud Peak soils are sloping to steep and occupy 
north-facing hillsides. The Decross soils are sloping or 
moderately “steep and occupy alluvial fans in valleys in 
the mountains. 

The soils of this association are used for summer 
range, woodland, wildlife habitat, and recreation. De- 
sirable forage plants can be maintained if good range 
management. practices are used. Only one of the major 
soils of this association is used as woodland. Access to 
the mountainous area is provided by the Hazelton Road, 
Thirty-three Mile Trail, the “Slip” road above Mayo- 
worth, and the mountain slope road above Barnum. This 
association is not suitable for community or industrial 
development, except for recreation or summer cabins, 
because access 1s limited in winter. 


Descriptions of the Soils 


This section describes the soil series and mapping units 
in Johnson County, Southern Part. Each soil 861168 18 
described in detail, and then briefly, each mapping unit 
in that series, Unless specifically mentioned otherwise, 
it 15 to be assumed that what is stated about the soil 
serles holds true for the mapping units in that series. 
Thus, to get full information aboub any one mapping 


unit, 16 is necessary to read both the description of the 
mapping unit and the description of the soil series to 
which it bel ongs. 

An important part of the deseription of each soil 
series is the soil profile, that is, the sequence of layers 
from the surface downward to rock or other under- 
lying material. Each series contains two descriptions of 
this profile. The first is brief and in terms familiar to 
the layman. The second is much more detailed and is 
for those who need to make thorough and precise studies 
of soils. The profile described in the series is representa- 
tive of mapping units 3n that series. If the profile of a 
given mapping unit is different from the one deseribed 
for the series, these differences are stated in describing 
the mapping ‘unit, or they ave differences that are ap- 
parent in the name of the mapping unit. Color terms are 
for dry soil, unless otherwise stated, 

As mentioned in the section “How This Survey Was 
Made,” not all mapping units are members of a soil 
series. Alluvial land, for example, does not belong to a 
soil series, but nevertheless, i is listed in al phabetie | order 
along with the soil series. 

Following the name of each mapping unit is a symbol 
in parentheses, This symbol identifies the mapping unit 
on the detailed soll map. Listed at the end of each de- 
scription of a mapping unit are the capability unit and 

range site in which the mapping unit has been placed. 
The page for the description of each c capability unit, and 
range site can be learned by referring to the “Guide to 
Mapping Units” at the back of this survey. 

The acreage and proportionate extent of each mapping 
unit are shown in table 1. Many of the terms used in 
deseribing soils can be found in the Glossary, and more 
detailed information about the terminology and methods 
of soil mapping can be obtained from the Soil Survey 
Manual (6)2 


? Italic numbers in parentheses refer to Literature Cited, p. 154. 


TABLE 1.—Approximalte acreage and proportionate extent of the soils 


Soil Area Extent Soil Area Extent 
T 
| Acres Percent Acres Percent 

Absted lag ደ Sie NNN nos | 400 (5) Briggsdale-Worf association, rolling. --___-.- 6, 292 | 5 
Absted-Bone Complex መጨው == 1, 688 0. 1 | Briggsdale-Worf association, hilly... 5, 437 .4 
Absted-Wyarno complex, gently sloping----- 1. . 2 || Cloud Peak-Dell association- መ... 17, 276 1.4 
Absted-Wyarno complex, sloping__.-._---_- $, . 7 || Colluvial land 1, 807 ez 
EE WEE 5 . 5 || Connerton silt loam, 0 to 3 percent slopes- -~ 609 E 
Amsden-Decross association... sS 2, . 2 || Connerton silt loam, 3 to 6 percent slopes... - 1,785 sail 
Ascalon-Julesburg association... 4 . & | Connerton silt loam, 6 to 10 percent slopes... | 2, 271 Wi 
Auzqui-Sloeum association. 1, . 1 || Connerton silt loam, 10 to 30 percent slopes- . 314 (t) 
b n gp cce" 5 2. 8 | Connerton silt loam, WG EE 416 (9 

| . 1 | Connerton-La Fonda Association... Lco 8,317 | if 

| . 1 | Connerton-Spearfish association. - 6, 165 SCH 
Parum silt loam, sandy subsoil variant. ~.. (1) Cragola-Ascalon association... ooo 3, 027 .8 
Barnum-Redbank association. ooo... , 83 || Cragola-Shingle association... 5, 681 Es 
Bayerton-Tolman association . 5 || Cushman-Briggsdale association. 14, 808 1.2 
Big Horn-Wolf association... .4 | Cushman-Embry association________ 1, 100 .1 
Briggsdale sandy loam, 0 to 6 percent slopes_ IW Cushman-Terry association- መ ሠው. 2, 173 .2 
Briggsdale sandy loam, 6 to 10 percent slopes. 1 || Decross- Woosley association---- ---------- 19, 153 1.6 
Briggsdale-Bidman complex, rolling_-----..- . 7 || Devoe-Rock land complex, 10 to 30 percent i 
Briggsdale-Lohsman complex, rolling... 26, 879 2.4 Ge 6, 180 .5 
Briggsdale-Pugsley association. 0-5... 7, 075 . 6 | Fort Collins loam, 0 to 3 percent slopes_---- 1, 040 2 
Briggsdale-Renohill association 30, 075 | 2. 9 | Fort Collins loam, 3 to 6 percent slopes... 1,387 | el 


See footnote at end of table, 
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TABLE 1.—Approrimate acreage and proportionate extent of the soils—Continued 


Soil Area Extent 
Acres Percent 

Fort Collins-Ascalon association 3, 285 . 3 
Fort Collins-Ulm association... 4, 009 .8 
Gateson-Embry association.----------t---- 3, 645 .3 
Glenberg fine sandy loam____...----------- 707 .1 
Glenberg fine sandy loam, sand substratum. . 1, 050 si 
Glenberg-Bankard association-------------- 3, 373 3 
Gullied. Tanda uz n 2ጮ.25:52::፡፡225መ === 1, 095 zd 
Harlan silt loam_------------------------- 270 Wi 
Harlan-Kirtley association----------------- 3, 769 289 
Haverson clay loam 1, 168 .1 
Haverson silt loam 2, 675 T 
Haverson silt loam，wet------------------- 572 .1 
Haverson silt loam, sandy subsoil variant... 1, 633 «4 
Haverson-Glenberg association 2... 5, 180 .4 
Haverson-Glenberg association, Saline------- 5, 490 .4 
Hazton-Burgess association. መጨ -- 4, 176 .9 
Heldt silty clay loam, 0 to 3 percent slopes... 627 .1 
Heldt silty clay loam, 3 to 6 percent slopes. - 418 (1) 
Heldt silty clay loam, 6 to 10 percent slopes. - 342 (!) 
Indart fine sandy loam-------------------- 1, 033 1 
Julesburg fine sandy loam__..-.----------- 228 (ነ) 
Keyner complex, 3 to 10 percent slopes------ 5, 415 2.4 
Kim loam, 0 to 3 percent slopes_----------- 895 .1 
Kim loam, 3 to 6 percent slopes_.-..------- 1, 180 at 
Kim loam, 6 to 10 percent slopes----------- 569 .1 
mmm loam, gees ፡፡›፡ 43: (!) 
Kim-Haverson association. 6------ 10, : .9 
Kim-Travessilla association 8, 155 at 
Kim-Zigweid association, gently sloping- ---- ስ, 135 .4 
Kim-Zigweid association, moderately steep... 2, 855 .8 
La Fonda-Harlan association_--------------- 3, 849 .8 
Leavitt-Passereck association-------------- 6, 605 E 
Limon silty clay, 0 to 3 percent slopes- ----- 960 x 
Limon silty clay, 3 to 6 percent slppes____ -- 774 vd 
Limon silty clay, 6 to 10 percent slopes_____ 707 zi 
Limon silty clay, saline, 0 to 6 percent slopes- 1, 073 .1 
Limon silty clay, saline, 6 to 10 percent slopes. 334 (ነ 
Limon-Cadoma anssociation---------------- 0, 828 .8 
Limon-Gaynor nsSociation----------------- 9, 043 .8 
Lohmiller silty clay loam------------------ 1, 064 .1 
Lohsman-Orella complex, hilly-_ 1, 032 «d 
Maysdorf sandy loam, 0 to 6 percent slopes. 326 (1 
Maysdorf sandy loam, 6 to 10 percent slopes. 216 0) 
Maysdorf association--------------------- 1, 986 .2 
Maysdorf- Garrett association_______ 3, 146 .3 
Maysdorf-Pugsley association- ------------- 14, 743 1.9 
Maysdorf-Schooner associntion-___ 4, 327 .ፋ 
Moret-Kirtley nssociation----------------- 3, 085 .8 
Moret-Rencalson complex, hilly------------ 4, 607 .4 
Moret-Rock land complex, hily------------ 13, 006 1.1 
Moret-Shirk association- ------------------ 5, 118 .4ፏ 
Nathrop-Passcreek association- -----------~- 11, 921 1.0 
Nathrop-Starley association. 11, 503 .9 
Nathrop-Woosley association-------------- 16, 065 .3 
Otero-Kim association-------------------- 3, 534 1.3 
Passereek-Sublette-Slipman association... __ 7, 801 .6 
Petrie silty lem uuu l uu L uu ር ei 1,245 .1 
Potrie-Bone comhDiex---------------------- 13, 274 1.1 
Pineguest-Mathers association. ------------ 7, 100 .6 
Pokeman-Gystrum-Rekop complex, hilly.... 6, 704 .5 
Poker-Bachus-Splitro association 8, 647 = 了 
Potts-Kim association... 3, 020 no 
Potts-Kirtley association --------- 2, 593 .2 
Pugsley-Gateson association------- 3, 117 .3 
Pugsley-Southfork complex, hilly........... 2, 076 ,2 


1 Less than 0.05 percent. 


Soil Area Extent 
Acres Percent 
Razor-Gaynor-Samsil complex, hilly- ------- 39, 036 a4 
Renohill clay loam, 0 to 6 percent slopes. - - - 323 (3) 
Renohill clay loam, 6 to 14 percent slopes... 560 sl 
Renohill-Danko association... 3, 050 .3 
Renohill- Razor association, rolling---------- 44, 848 3. 9 
Renohill- Razor association, undulating...... 2, 559 ¿2 
Rhoame silty clay, 0 to 6 percent slopes... 308 (1) 
Rhoame silty clay, 6 to 10 percent slopes... 284 Q) 
Rhoame complex..._..------------------- 2, 083 .2 
Rhoame-Moret complex, hilly 2, 671 .2 
A AAA 22, 866 1.9 
Saline, wet land... 1, 262 M 
Samsil-Gaynor-Cadoma complex, rolling... — 7, 321 .6 
Samsil-Shale outcrop complex, steep-------. 76, 714 66 
Samsil-Renohill association. -_-._--..------ 2, 951 22 
Sanford-Wetterhorn association___-_______- 3, 712 .3 
Shale outcrop...._.__..-----------.------ 7, 751 .6 
Shale rock land. - 2... ....- 13, 349 d 
Shingle clay loam._._.-._--------- 245 (1) 
Shingle-Briggsdale association 3, 299 .3 
Shingle-Cushman association--------------- 18, 603 1.5 
Shingle-Kim association. 15, 666 1.3 
Shingle-Kim association, valleys. 52, 797 4.6 
Shingle-Tassel association... 72, 721 6.2 
Shingle- Wort association... 7, 607 .6 
Simmont-Rock outcrop complex, steep... .... 5, 153 4 
Spearfish-Shale outcrop complex, steep------ 22, 028 1. 8 
Starley-Rock outcrop complex, steep-------- 32, 318 2.7 
Stoneham loam, 0 to 3 percent slopes_______ 2, 862 .2 
Stoneham loam, 3 to 6 percent slopes- ------ 2, 685 .2 
Stoneham loam, 6 to 10 percent slopes---_-. 225 (9 
Stoneham-Absted complex................- 5, 788 a 
Stoneham-Ascalon association-------------- 8, 549 .了 
Stoneham-Cragola association-------------- 2, 324 .2 
Stoncham-Cushman association 22. 34, 002 2.9 
Stoneham-Fort Collins association- ----- 2 8, 186 e 
Stoneham-Kim association... E 3, 528 .3 
Stoneham-Zigweid association-------------- 12, 751 1. 
Stubbs-Turk association... 6, ጸ87 .6 
Sunup-Rock outerop complex, steep. ------- 21, 281 1.7 
Sunup-Carnero association. 25, 302 2.0 
Terry-Tassel association .._._-.--------.-- 19, 598 16 
Travessilla-Rock outerop complex, steep... 4, 383 .ፋ 
Tripit-Devoe association. 222 መመመ >> 6, 835 .6 
Tripit-Sawcreek association 2, 858 .2 
Turk-Lymanson-Jenkinson association. -..---- 7, 732 .6 
Ulm loam, 0 to 3 percent Slopes------------ 417 D 
Ulm loam, 3 to 6 percent slopes------------ 408 C) 
Ulm-Cushman association. ---------------- 2, 137 .2 
Ulm-Wyarno association------------------ 2, 096 .2 
Valent-Cushman association --------------- 8, 288 iT 
Wolf-Cragola association- ----------------- 3, 611 3 
Wormser-Englewood association-_-_.-.-...-- | 2, 092 .2 
Wormser-Shirk association----------------- | 4, 765 EI 
Wyarno clay loam, 0 to 3 percent slopes... 1, 323 m 
Wyarno clay loam, 3 to 6 percent slopes... -- 941 .1 
Wyarno-Limon association----~------------ 6, 633 .5 
Wyarno-Stoneham association-------------- 1, 191 BH 
Zigweid loam, 0 to 3 percent slopes 1, 011 at 
Zigweid loam, 3 to 6 percent slopes 1, 827 .2 
Zigweid-Keyner complex, hilly------------- 2, 352 .2 
Stock-water ponds and dry lakes. .....- 4, 400 .4 
Gravel pits and Bentonite pits________- 110 (9 
roc ክው ን ቴን ው. ከ ው 1, 198, 067 100. 0 
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Absted Series 


The Absted series consists of well-drained soils. These 
soils formed in material derived from alkaline shale on 
alluvial fans and hillsides. Slopes range from 0 to 10 
percent. Elevations range from 4,500 to 5,000 feet. ‘The 
average annual precipitation is 10 to 14 inches, the av- 
erage annual soil temperature is 49? to 50% F., and the 
frost-frec season is 105 to 110 days. The vegetation is 
western wheatgrass, blue grama, and cactus. 

In a representative profile the surface layer is light 
brownish-gray, neutral very fine sandy loam abont 1 inch 
thick. The subsurface layer is light brownish-gray, neu- 
tral very fine sandy loam abont 2 inches thick. The 
upper part of the subsoil 1s brown, moderately alkaline 
clay about 5 inches thick. The lower part of the subsoil 
is light olive-brown, very strongly alkaline clay about 
4 inches thick. The substratum is hght olive-brown, very 
strongly alkaline clay that extends to a depth of 60 
inches or more. 

Permeability is slow, and the available water capacity 
is moderate. The effective rooting depth 18 40 to 60 inches 
or more. 

These soils are used for range, for irrigated hay and 
pasture, as wildlife habitat, and in some areas for dry- 
land spring wheat. 

Representative profile of Absted very fine sandy loam, 
in an area of Absted-W yurno complex, sloping, near the 
west quarter corner of sec. 16, T. 45 N., R. 80 W. 


A1—0 to 1 inch, light brownish-gray (2.5Y 6/2) very fine 
sandy loam, grayish brown (2.5Y 5/2) moist; mod- 
erate, fine, granular structure; soft, very friable; 
neutral; elear, smooth boundary. 

A2—1 to 8 inches, light brownish-gray (2.5Y 6/2) very fine 
sandy loam, grayish brown (2.5Y 5/2) moist; mod- 
erate, thin, platy structure parting to moderate, fine, 
granular; soft, very friable; neutral; abrupt, smooth 
boundary. 

8 to 8 inches, brown (10YR 5/3) clay, dark brown (10YR 
4/8) moist; strong, medium, columnar structure 
parting to strong, medium, angular blocky; slightly 
hard, very plastic; aggregntes are extremely hard; 
thin, continuous, waxlike coatings on ped faces; 
waxlike coatings and fillings on inside of root chan- 
nels and pores; slight effervescence; moderately al- 
katine; gradual, wavy boundary. 

B3sa—$8 to 12 inches, light olive-brown (2.5Y 5/3) clay, olive 
brown (2.5Y 4/3) moist; weak, medium, prismatic 
structure parting to strong, medium, angular blocky ; 
hard, very plastic; peds ure extremely hard; thin 
wavy patches on some ped faces; visible accumula- 
tion of soluble salts ns soft concretions and thin 
seams; strong effervescence; very strongly alkaline; 
diffuse, wavy boundary. 

Csa—-12 to 60 inches, light olive-hrown (2.5Y 5/4) clay, olive 
brown (2.5Y 4/4) moist; massive; extremely hard, 
very plastic; visible secondary accumulations of sol- 
ube salts as soft concretions and fhin seams, but 
their number deereases as depth increases; strong 
effervescence ; very strongly alkaline. 


Depth to bedrock is 40 to 60 inches or more, depth to 
strongly calcareous material ranges from 8 to 12 inches, and 
thickness of the solum ranges from 8 to 10 inches. 

The A2 horizon ranges from 5Y to 10YR in hue, is 6 or 7 
in value when dry and 8 or 6 when moist, and ranges from 2 
to 4 in chroma when dry or moist. It ranges from neutral to 
mildly alkaline. In most places it has platy primary struetnre, 
but in some places it has fine granular structure. This horizon is 
soft or slightly hard when dry. 

The B2t horizon ranges from 2.5Y to TSYR in hue, is 5 or 
6 in value when dry and 4 or 5 when moist. and ranges from 


Bet 


2 to 4 in chroma when dry or moist. It ranges from mod- 
erately alkaline to very strongly alkaline. Content of ex- 
changenble sodium ranges from 8 to 12 percent in the upper 
part of the B2t horizon and from 18 to 25 percent in the lower 
part. This horizon generally has texture of clay, but in some 
places it is silty clay, silty elay loam, or elay loam. 

The Can horizon ranges from 5ኛ to 10YR in hue. It ranges 
from strongly alkaline to very strongly alkaline. Content of 
exchangeable sodium ranges from 15 to 30 percent. The cal- 
eium carbonate equivalent ranges from 6 to 15 percent. 

Absted clay (Ac].—This soil is on alluvial fans. It has a 
profile similar to the one described as representative of 
the series, except that the surface layer 1s clay about 5 
to 8 inches thick. Slopes are 0 to 6 percent. 

Included with this soil in mapping are areas of Bone 
and Wyarno soils, 

Water intake is slow. Runoff is medium to rapid, and 
the hazard of erosion is moderate to high. 

This soil is used for dryland spring wheat and hay 
and for irrigated hay and pasture. The surface layer 18 
difficult to till, and the soil is or has been cultivated. 
(Capability units VIs-/1, dryland, and '፲5-71, irri- 
gated; Clayey range site, 10 to 14 inch precipitation 
zone) 

Absted-Bone complex (AB).—This complex is about 50 
percent Absted very fine sandy loam, 0 to 6 percent 
slopes, and about 30 percent Bone loam, 0 to 6 percent 
slopes. These soils are nearly level to gently sloping. 
They are intermingled in a complex pattern on aluvial 
fans, 

Included with these soils in mapping are areas of 
Stoneham and Wyarno soils that make up about 20 per- 
cent of the acreage. 

Runoff is medium and the hazard of water erosion is 
moderate on the Absted soil. Runoff is medium to rapid 
and the hazard of erosion is moderate to high on the 
Bone soil. Tf the cover on the Absted soil is destroyed, 
the hazard of wind erosion is high. 

Soils of this complex are used for range and wildlife 
habitat. (Capability unit VIs-T1, dryland. Absted soil 
in Loamy range site, 10 to 14 inch precipitation zone, 
and Bone soil in Dense Clay range site, 10 to 14 inch 
precipitation zone) 

Absted-Wyarno complex, gently sloping (ADBI.—' This 
complex is about 45 percent Absted very fine sandy loam, 
0 to 6 percent slopes, and about 30 percent, Wyarno clay 
loam, 0 to 6 percent slopes. These soils are intermingled 
in a complex pattern on alluvial fans. n 

Included with these soils in mapping are areas of Bone 
soils that make up about 15 percent of the acreage and 
areas of Ulm soils that make up nbout 10 percent. 

Runoff is medium, and the hazard of water erosion 
is moderate. If the cover is destroyed, the hazard of 
wind erosion is high on the Absted soil. 

Soils of this complex are used for range and wildlife 
habitat. (Capability unit VIs-71, dryland. Absted soil in 
Loamy range site, 10 to 14 inch precipitation zone, and 
Wyarno 501! in Clayey range site, 10 to 14 inch precipi- 
tation zone) 

Absted-Wyarno complex, sloping (ADC).—This com- 
plex is about 35 percent Absted very fine sandy loam, 
6 to 10 percent slopes: about 30 percent Wyarno clay 
loam, 6 to 10 percent slopes; and about 20 percent Bone 
lonm, 6 to 10 percent slopes. The Absted soil has the 
profile described as representative of the Absted series. 
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The Wyarno and Bone soils have a profile similar to 
the one described as representative of the Wyarno and 
Bone series, except that the surface layer and subsoil 
are thinner. These soils are intermingled in a complex 
pattern on alluvial fans. 

Included with these soils in mapping are areas of 
Cadoma soils that make up about 10 percent of the 
acreage and areas of Limon soils that make up about 
5 percent. 

Runott is medium to rapid, and the hazard of water 
erosion is moderate to high. If the cover is destroyed, the 
hazard of wind erosion is high on the Absted soil. 

Soils of this complex are used for range and wildlife 
habitat. (Capability unit VIe~71, dryland. Absted soil 
in Loamy range site, 10 to 14 inch precipitation zone; 
Wyarno soil in Clayey range site, 10 to 14 inch precipi- 
tation zone; and Bone soil in Dense Clay range site, 10 
to 14 inch precipitation zone) 


Alluvial Land 


Alluvial land (Al) consists of highly stratified soil ma- 
terials that range from loam to sand in texture and 
are more than 60 inches thick. These materials make up 
the sand and gravel bars and old stream meanders along 
the Powder River and its tributaries. This land type 
is subject to frequent flooding and deposition. Slopes 
range from 0 to 3 percent. Elevations range from 4,500 
to 5,000 feet, and the average annual precipitation is 
10 to 19 inches. The vegetation is sparse and is mainly 
cottonwood trees, willows, and western wheatgrass. 

Permeability ranges from moderate to very rapid. 
Roots can penetrate to a depth of 60 inches or more. 
Runoff is slow, and the hazard of water erosion is only 
slight, but that of wind erosion is high. 

Alluvial land is used for range and as wildlife habitat. 
(Capability unit VIe-15, dryland; Sands range site, 10 
to 14 inch precipitation zone) 


Amsden Series 


The Amsden series consists of sloping to moderately 
steep, well-drained soils. These soils formed in alluvium 
derived from reddish-colored sandstone and shale. They 
are on alluvial fans in the mountains, Slopes range from 
6 to 15 percent. Elevations range from 7,500 to 9,500 
feet. The average annual precipitation is 15 to 19 inches, 
the average annual soil temperature is 89? to 40° F., 
and the average summer soil temperature is 55? F. The 
frost-free season is 60 to 65 days, although frost can 
occur in any month. The vegetation is mountain sedges 
and grasses dominated by Idaho fescue. 

In a representative profile the surface layer is dark 
grayish-brown or brown, neutral loam about 8 inches 
thick. The upper part of the subsoil is reddish-brown, 
neutral loam about 4 inches thick. The lower part of 
the subsoil is reddish-brown, neutral and moderately 
alkaline clay loam about 18 inches thick. The substratum 
is light reddish-brown, moderately alkaline clay loam that 
extends to a depth of 60 inches or more. 

Permeability is moderate, and the available water 
capacity is high. The effective rooting depth is 40 inches 
to 60 inches or more. 


These soils are used for range and wildlife habitat. 

Representative profile of Amsden loam, in an. area of 
Amsden-Decross association, near the center of sec. 29, 
T. 46 እ R. 84 W. 


A11—0 to 4 inches, dark grayish-brown (10YR 4/2) loam, 
very dark brown (10YR 2/2) moist; moderate, fine, 
granular and crumb structure; soft, very friable; 
neutral; clear, smooth boundary. 

A12—4 to 8 inches, brown (7.5YR 4/2) loam, very dark brown 
(7.5YR 2/2) moist; moderate, medium, subangular 
blocky structure parting (o moderate, fine, granular; 
slightly hard, very friable; neutral; clear, smooth 
boundary, 

B1—S to 12 inches, reddish-brown (SYR 5/3) loam, dark red- 
dish brown (SYR 3/3) moist; weak, medium, pris- 
matie structure parting to moderate, medium, sub- 
angular blocky; slightly hard, very friable; few, 
thin, waxy patches on all ped faces; neutral; clear, 
smooth boundary. 

B2t—12 to 23 inches, reddish-brown (XR 5/3) clay loam, 
reddish brown (5YR 4/3) moist; moderate, medium, 
prismatie structure parting to moderate, medium, 
subangular blocky; hard, friable; peds are extremely 
hard; thin, continuous, waxy coatings on ped faces; 
neutral; clear, smooth boundary. 

B3ca—23 to 30 inches, reddish-brown (SYR 5/3) clay loam, 
reddish brown (5YR 4/3) moist; weak, medium, 
prismatic structure parting to weak, medium, sub- 
angular blocky; hard, friable; few, thin, waxy 
patches, mainly on vertical ped faces; weak accu- 
mulation of secondary calcium carbonate occurring 
as soft concretions; strong effervescence; moderately 
alkaline; diffuse, wavy boundary. 

Cca—30 to 60 inches, light reddish-brown (5YR 6/3) clay 
loam, reddish brown (5YR 5/3) moist; massive; 
hard, friable; moderate accumulation of secondary 
calcinm earbonate oecurring as soft concretions and 
in thin seams and streaks; strong effervescence; 
moderately alkaline. 


Depth to bedrock is 40 to 60 inches or more, depth to cal- 
eareous material ranges from 18 to 80 inches, and thickness 
of the solum ranges from 15 to 40 inches. ` 

The Al horizon ranges from 10YR to 5YR in hue, is 4 or 5 
in value when dry and 2 or 3 when moist, and is 2 or 3 in 
ehroma when dry or moist. It ranges from neutral to mildly 
alkaline. In most places it has granular or crumb structure, 
but in some places it has subangular blocky structure. This 
horizon is soft or slightly hard when dry. 

The B2t horizon ranges from 5YR to 10YR in hue, is 5 or 
6 in value when dry and 4 or 5 when moist, and ranges from 
2 to 4 in chroma when dry or moist. It ranges from neutral 
to moderately alkaline. It has texture of loam or clay loam. 
Less than 35 percent of the sand fraction is fine sand or 
coarser. 

The Cea horizon ranges from 5YR to 10YR in hue. It 
ranges from moderately alkaline to strongly alkaline. The 
calcium carbonate equivalent ranges from 6 to 14 percent. 


Amsden-Decross association (AM).—This association is 
about 40 percent Amsden loam, 6 to 15 percent slopes, 
and about 30 percent Decross loam, 6 to 15 percent slopes. 
These soils occupy alluvial fans in the mountains, The 
Amsden soil is on upper slopes where the alluvium is 
derived from reddish-colored shale. The Decross soil is 
on lower slopes below the Amsden soil. 

Included with these soils in mapping are areas of 
Tripit soils that make up about 20 percent of the acreage 
and areas of a reddish-colored silty clay soil that make 
up about 10 percent. 

Runoff is medium to rapid, and the hazard of erosion 
is moderate to high. 

Soils of this association are used for range. (Capa- 
bility unit VIe-2, dryland; Loamy range site, 15 to 19 - 
inch precipitation zone) 
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Ascalon Series 


The Ascalon series consists of gently sloping to mod- 
erately steep, well-drained soils. These soils formed in 
alluvium derived from sandstone and siltstone. They 


are on alluvial fans and foot slopes, mainly in the area, 


of Meadow Creek. Slopes range from 8 to 15 percent. 
Elevations range from 5,000 to 5,500 feet. The average 
annual precipitation 1s 19 to 14 inches, the average an- 
nual soil temperature is about 50° F., and the frost-free 
season is about 100 days. The vegetation is western 
wheatgrass, big sagebrush, and blue grama. 

In a representative profile the surface layer is dark- 
brown, neutral or mildly alkaline fine sandy loam about 
10 inches thick. The upper part of the subsoil 18 brown, 
mildly alkaline sandy clay loam about 11 inches thick. 
The lower part of the subsoil is dark yellowish-brown, 
moderately alkaline sandy clay loam about 7 inches thick. 
The substratum is pale-brown, strongly alkaline sandy 
clay loam that extends to a depth of 60 inches or more. 

Permeability is moderate, and the available water 
capacity is high. The effective rooting depth is 60 inches 
or more. 

These soils are used for range and as wildlife habitat. 

Representative profile of Ascalon fine sandy loam, in 
an area of Ascalon-Julesburg association, in the NW 
NW, sec. 20, T. 41 N., R. 76 W. 


A11—0 to 6 inches, dark-hrown (10YR 4/3) fine sandy loam, 
dark brown (10YR 3/3) moist; weak, coarse, erumb 
structure; loose, very friable, nonsticky and non- 
plastic; nentral; many roots; elear, smooth bound- 
ary. 

A12—6 to 10 inches, dark-brown (10YR 4/3) fine sandy loam, 
dark brown (10YR 3/3) moist; weak, medium, an- 
gular bloeky structure; soft, very friable, slightly 
Sticky and slightly plastie; mildly alkaline; many 
roots; clear, smooth boundary. 

B2t—10 to 21 inches, brown (10YR 5/3) sandy clay loam, 
dark brown (10YR 4/3) moist; moderate, medium, 
prismatie strueture parting to moderate, fine and 
medium, subangular blocky; thiek eontinuous clay 
films on ped faces; hard, firm, sticky and plastic; 
mildly alkaline; few roots; clear, smooth boundary. 

B3ea—21 to 28 inches, dark yellowish-brown (10YR 4/4) 
sandy clay loam, dark brown (10YR 4/3) moist; 
weak, coarse, subangular blocky structure; thin dis- 
continuous clay films on vertical ped faces and in 
root ehannels; slightly hard, friable, slightly sticky 
and slightly plastie; strong effervescence; few fine 
threads and specks of calcium carbonate; moderately 
alkaline; few roots; clear, smooth boundary. 

Cen 一 28 to 60 inches, pale-brown (10YR 6/8) sandy clay 
loam, brown (10YR 5/8) moist; massive; soft, very 
friable, slightly sticky and slightly plastic; strong 
effervescence; many fine threads and specks of ርበ]- 
cium earbonate; strongly alkaline. 


Depth to earbonates ranges from 16 to 28 inches. Content of 
coarse fragments ranges from 0 to 15 percent but typically is 
less than 10 percent. 

The A horizon ranges from 10YR to 7.5YR in hue, is 4 or 5 
in value when dry and 2 or 8 when moist, and is 2 or 3 in 
chroma when dry or moist. 

The B2t horizon ranges from 10YR to 7.5 YR in hue, ranges 
from 4 to 6 in value when dry and is 4 or 5 when moist, and 
ranges from 3 to 8 in chroma when dry or moist. 


Ascalon-Julesburg association (AS).—This association 
is about 30 percent Ascalon fine sandy loam, 3 to 15 
percent slopes; about 95 percent Julesburg sandy loam, 
6 to 20 percent slopes; and about 20 percent Maysdorf 
sandy loam, 6 to 15 percent slopes. The Ascalon and 


Julesburg soils have the profiles described as repre- 
sentative of the Ascalon and Julesburg series. These 
soils occupy alluvial fans and. foot slopes. The Ascalon 
soil is on lower slopes, the Julesburg soil is on upper 
fan slopes, and the Maysdorf soil is on foot slopes above 
the other soils. 

Included with these soils in mapping are areas of Fort 
Collins soils that make up about 15 percent of the 
acreage and areas of Stoneham soils that make up about 
10 percent. 

Runoff is medium to rapid, and the hazard of water 

erosion is moderate to high. If the cover is destroyed, 
the hazard of wind erosion is high. 
_ Soils of this association are used for range and wild- 
life habitat. (Capability unit VIe-5, dryland. Ascalon 
and Maysdorf soils in Loamy range site, 10 to 14 inch 
precipitation zone, and Julesburg soil in Sandy range 
site, 10 to 14 inch precipitation zone) 


Auzqui Series 


The Auzqui series consists of sloping to moderately 
steep, moderately well drained soils. These soils formed 
in alluvium derived from limestone. They are on allu- 
vial fans in the mountains. Slopes range from 6 to 15 
percent. Elevations range from 7,600 to 9,000 feet. The 
average annual precipitation is 18 to 19 inches, the av- 
erage annual soil temperature is 40? F., and the average 
summer soil temperature is about 54? P. The frost-free 
season is 60 to 65 days, although frost can occur in any 
month. The vegetation is mountain sedges and grasses 
dominated by Idaho fescue. 

In a representative profile the surface layer is dark- 
gray, moderately alkaline loam about 19 inches thick. 
The underlying layers are gray and light brownish-eray, 
moderately alkaline clay loam that reaches to a depth 
of 60 inches and more. 

Permeability is moderate, and the available water ca- 
pacity is high. The effective rooting depth is 40 to 60 
inches or more. 

These soils are used for range and wildlife habitat. 

Representative profile of Auzqui loam, in an area of 
Anzqui-Slocum association, near Billy Creek in the 
NWAIANEM, sec. 4, T. 46 N., R. 85 W. 

A1—0 to 12 inches, dark-gray (10YR 4/1) loam, black (10YR 
2/1) moist; strong, fine, granular structure; soft, 
very friable; strong effervescence; moderately alka- 
line; gradual, wavy boundary. 

AC—12 to 16 inches, gray (2.5Y 6/1) clay loam, gray (2.5Y 
5/1) moist; weak, medium, subangular blocky strue- 
ture parting to modernte, fine, granular; slightly 
hard, very friable; strong effervescence; moderately 
alkaline; gradual, wavy boundary. 

C—16 to 60 inches, light brownish-gray (2.5Y 6/2) clay loam, 


grayish brown (2.5Y 5/2) moist; massive; hard, very 
friable; strong effervescence; moderately alkaline. 


These soils generally are calcareous throughout, but in some 
areas they are noncaleareous in the nppermost few inches, 
Depth to bedroek is 40 inches or more and in most places is 
more than 60 inches. Content of coarse fragments ranges from 
0 to 15 percent but typically is less than 10 percent. 

The A horizon ranges from 2.5Y to 10YR in hue, is 4 or 5 
in value when dry and 2 or 8 when moist, nnd ranges from 1 
to 3 ehroma when dry or moist. It ranges from mildly al- 
kaline to strongly alkaline. In most places it has crumb or 
granular strueture, but in some places it has weak, subangular 
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blocky structure. This horizon is soft or slightly hard when 
dry. 
The G horizon ranges from 2.5Y to 10YR in hue, is 5 or 6 


in value when dry and 4 or 5 when moist, nnd ranges from 2 
to 4 in chroma when dry or moist. Tt ranges from moderately 
alkaline to strongly alkaline. 

Auzqui-Slocum association (AU).—This association is 
about 50 percent Auzqui loam, 6 to 15 percent slopes, 
and about 30 percent Slocum silt loam, 3 to 10 percent 
slopes. These soils have the profiles described as repre- 
sentative of the Auzqui and Slocum series. They occupy 
valleys along mountain streams. The Slocum soil is ad- 
jacent to the stream, and the Auzqui soil is in areas 
above the Slocum soil. 

Included with these soils in mapping are areas of 
Leavitt soils: that make up about 10 percent of the 
acreage. Also included are areas of Decross soils that 
make up about 5 percent of the acreage and stream 
meanders that make up about 5 percent. 

Runoff 15 medium to rapid on the Auzqui soil and 
slow to medium on the Slocum soil. The hazard of water 
erosion is moderate to high on the Auzqui soil and slight 
to moderate on the Slocum soil. 

Soils of this association are used for range and wild- 
life habitat, (Capability unit VIe-2, dryland. Auzqui 
soil in Loamy range site, 15 to 19 inch precipitation zone, 
and Slocum soil in Subirrigated range site, 15 to 10 inch 
precipitation zone) 


Bachus Series 


The Bachus series consists of sloping to moderately 
Steep, well-drained soils. These soils formed in residuum 
weathered from sandstone. They are on uplands in the 
mountains. Slopes range from 6 to 20 percent. Elevations 
range from 8,000 to 9,000 feet. The average annual pre- 
cipitation 1s 15 to 19 inches, the average annual soil tem- 
perature 18 41? F., and average summer soil temperature 
is about 53° F. The frost-free season is 60 to 65 days, 
although frost can occur in any month. The vegetation is 
Idaho fescue and thickspike wheatgrass. 

In a representative profile the surface layer 18 dark 
grayish-brown, slightly acid loam about 17 inches thick. 
The subsoil is brown, medium acid loam or clay loam 
about 14 inches thick. It is underlain by hard quartzitic 
sandstone at a depth of 81 inches. 

Permeability is moderate, and the available water ca- 
pacity is low to moderate. The effective rooting depth is 
90 to 40 inches. . 

These soils are used for range and wildlife habitat. 

Representative profile of Bachus loam, in an area of 
Poker-Bachus-Splitro association, in the NEW NEY, sec. 
30, T. 45 N., R. 85 W. 

A1—0 to 13 inches, dark grayish-brown (10YR 4/2) loam, 
very dark brown (10YR 2/2) moist; strong, fine, 
granular structure; slightly hard, very friable; 
slightly acid; clear, smooth boundary. 

A3—13 to 17 inches, dark grayish-brown (10YR 4/2) loam, 
very dark brown (10YR 2/2) moist; weak, medium, 
subangular blocky strueture parting to strong, fine, 
granular; slightly hard, very friable; peds are hard; 
slightly acid; gradual, smooth boundary. 

B21t—17 to 26 inches, brown (10YR 5/3) loam or clay loam, 
dark brown (10YR 3/3) moist; moderafe, medium, 
prismatie strueture parting fo moderate, medium, 
subangular blocky; slightly hard, very friable; peds 


are very hard; common, thin, waxlike patches on 
ped faces; thin waxlike coatings in root channels 
and pores; medium acid; gradual, smooth boundary. 

B22t—26 to 31 inches, brown (7.6YR 5/4) loam or clay loam, 
dark brown (7.5YR 4/4) moist; moderate, medium, 
prismatic structure parting to moderate, medium, 
subangular blocky; hard, very friable; peds are very 
hard; thin waxlike patehes on ped surfaces; waxlike 
fillings and coatings in root channels and pores; 10 
percent sandstone channery fragments ; medium acid; 
gradual, wavy boundary. 

R-31 inches, hard, quartzitic sandstone ; noncaleareous. 


Depth to bedrock ranges from 20 to 40 inches. Content of 
coarse fragments ranges from 0 to 15 percent. 

The Al horizon ranges from 2.5Y to 10፡5 in hue, is 4 or 5 
in value when dry and 2 or 3 when moist, and ranges from 1 
to 3 in chroma when dry or moist. It ranges from medium 
acid to slightly acid. In most places it has granular or crumb 
structure, but in some places it has subangular blocky structure. 
This horizon is soft or slightly hard when dry. 

The B21t horizon ranges from 10YR to 5YR in hue, is 4 or 
5 in value when dry and 2 or 3 when moist, and ranges from 
4 to 3 in chroma when dry or moist. The [8221 horizon ranges 
from 10YR to 5YR in hue, is 5 or በ in value when dry and 8 
to 5 when moist, and ranges from 2 to 4 in ehroma when dry 
or moist. The B horizon ranges from medium acid to slightly 
acid. It has prismatic or subangular blocky structure. It has 
texture of lonm, clay loam. or sandy clay loam. More than 
15 percent but less than 35 percent is fine sand or coarser. 

Bachus soils are mapped in an association with Poker and 
Splitro soils. 


Badland 


Badland (BA) consists of steep or very steep, nearly bar- 
ren land that is broken by many intermittent drainage- 
ways (fig. 4). Areas of Badland àre mainly on the eastern 
side of Powder River below Sussex, in the Red Wall area 
near Barnum and Mayoworth, along Alkali Creek, and 
in the uplands adjacent to the South Fork of Powder 
River. The vegetation is confined to the small areas of 
801] and is mainly mountain-mahogany and threadleaf 
sedge. Included in mapping with this land type are areas 
where sandstone, siltstone, and shale are exposed and 
small areas of soil. 

Badland is used as wildlife habitat. (Capability unit 
VIITe-82, dryland; not in a range site) ` 


Bankard Series 


The Bankard series consists of nearly level, somewhat 
excessively drained soils. These soils formed in sandy al- 
luvium on flood plains, mainly along the Middle Fork of 
Powder River. Slopes range from 0 to 3 percent. Eleva- 
tions range from 4,500 to 8,000 feet. The average annual 
precipitation is 10 to 14 inches, the average armual soil 
temperature is about 51° F.. and the frost-free season is 
110 to 120 days. The vegetation is silver sagebrush, west- 
ern wheatgrass, and cactus. 

In a representative profile the surface layer is grayish- 
brown, mildly alkaline loamy sand about 8 inches thick, 
Next is a layer of pale-brown loamy fine sand about 15 
inches thick. The underlying material is light brownish- 
gray, moderately alkaline loamy fine sand, about 12 inches 
thick, underlain by pale-olive and light olive-gray, mod- 
erately alkaline loamy sand that extends to a depth of 60 
inches or more. 

Permeability is rapid, and the available water capacity 
is low. The effective rooting depth is 60 inches or more. 
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Figure 4.—Badland in an area east of Powder River and northeast of Sussex. 


These soils are used for range and for irrigated hay, 
pasture, and small grain. 

Representative profile of Bankard loamy sand, in an 
area of Glenberg-Bankard association, in the NEYWNEWY 
sec, 16, T. 44 N., R. 78 W. 


A1—0 to 3 inches, grayish-brown (2.5Y 5/2) loamy sand, 
dark grayish brown (2.5X 4/2) moist; weak, medium, 
and coarse, crumb structure; loose, very friable, 
nonsticky and  nonplastic; slight effervescence; 
mildly alkaline; many roots; clear, smooth boundary. 

AC-—8 to 18 inches, pale-brown (10YR 6/3) loamy fine sand, 
grayish brown (2.5Y 5/2) moist; weak, medium, 
crumb structure parting to single grained; loose, very 
friable, nonsticky and nonplastie; strong efferves- 
cence; moderately alkaline; many roots to a depth 
of 10 inches, few roots below ; clear, smooth boundary. 

C1—48 to 30 inches, light brownish-gray (2.5Y 6/2) loamy 
fine sand, dark grayish brown (2.5Y 4/2) moist; 
weak, coarse, erumb structure; slightly hard, very 
friable, nonstieky and nonplastic; strong efferves- 
cence; moderately alkaline; very few roots; clear, 
smooth boundary. 

በ2---90 to 43 inches, pale-olive (SY 6/3) loamy sand, olive 
(5Y 4/3) moist; single grained; loose, friable, non- 
sticky and nonplastie; strong effervescence; moder- 
ately alkaline; very few roots; gradual, wavy bownd- 
ary. = 

03-43 to 60 inches, light olive-gray (5Y 6/2) loamy sand, 
olive brown (2.5Y 4/4) moist; single grained; loose, 
nonsticky and nonplastie; strong effervescence ` mod- 
erately alkaline; gradual, wavy boündary. 


These soils generally are calcareous throughout, but in 
places they are noncalcareous in the uppermost few inches. 
They range from mildly alkaline to strongly alkaline in re- 
action. Their profile has textures mainly of loamy fine sand, 


loamy sand, and sand, but lenses of sandy loam and loam are 
common, Hue ranges from 10XT to 5Y, value is 4 or 5 when 
moist and 5 or 6 when dry, and chroma is 2 to 4 when dry or 
moist. The content of coarse fragments ranges from 0 to 10: 
percent. 

Bankard sand [561.---[ከ18 soil is on flood plains where 
it is occasionally flooded. It has a profile similar to the one 
described as representative of the series, except that the 
surface layer is sand about 6 inches thick. Slopes are 0 to 
3 percent. Included in mapping are small areas of Glen- 
bere and Haverson soils and gravel deposits. 

Runoff is slow, and the hazard of water erosion is only 
slight. If the soil 18 left bare, the hazard of wind erosion 
is high. 

This soil 1s used for irrigated hay, pasture, and small 
grain, (Capability units VIe-15, dryland, and IVs-15, 
irrigated; Sands range site, 10 to 14 inch precipitation: 
zone) 


Barnum Series 


The Barnum series consists of nearly level, well-drained 
soils. These soils formed in reddish-colored alluvium on 
flood plains. They are mainly along the Red Fork of 
Powder River, Beaver Creek, and Buffalo Creek in the 
Barnum area; along the North Fork of Powder River; 
and along the Middle Fork of Powder River above Kay- 
cee. Slopes range from 0 to 3 percent. Elevations range 
from 5,000 to 5,500 feet. The average annual precipitation 
is 19 to 13 inches, the average annual soil temperature is 
about 50? F., and the frost-free season is 100 to 105 days. 
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The vegetation is basin wildrye and western wheatgrass. 

In a representative profile the surface layer is reddish- 
brown, moderately alkaline very fine sandy loam about 4 
inches thick. The underlying material is reddish-brown, 
moderately alkaline loam that is stratified with thin lenses 
of fine sandy loam or clay loam. This material reaches to 
& depth of 60 inches or more. . 

Permeability is moderate, and the available water ca- 
pacity is high. The effective rooting depth is 60 inches or 
more. The seasonal high water table is below a depth of 
40 inches. 

These soils are used for range; for irrigated hay, pas- 
ture, and small grain; and as wildlife habitat. 

Representative profile of Barnum very fine sandy loam, 
in an area of Barnum-Redbank association, in the NW14 
NI, sec. 6, T. 41 N., R. 88 W. 

A1—0 to 4 inches, reddish-brown (SYR 5/4) very fine sandy 
loam, reddish brown (5YR 4/4) moist; moderate, 
very fine, granular structure; soft, very friable; 
Strong effervescence; moderately alkaline; clear, 
Smooth boundary. 

C—4 to 60 inches, reddish-brown (2.5YR 5/5) loam stratified 
with thin lenses of fine sandy loam or clay loam, red- 
dish brown (2.5YR 4/5) moist; massive; hard, very 
friable; strong effervescence; moderately alkaline. 

These soils generally are ealeareous to the surface, but in 
places they are leached in the uppermost few inches. The 
calcium carbonate equivalent ranges from less than 1 per- 
cent to about 5 percent. The weighted average texture be- 
tween depths of 10 and 40 inches generally is loam or clay 
loam. Content of coarse fragments ranges from 0 to 10 per- 
cent but typically is less than 5 percent. 

The A1 horizon ranges from 7.5YR to 2.5YR in hue, is 5 or 

6 in value when dry and 4 or 5 when moist, and ranges from 

2 to 5 in ehroma when dry or moist. It is moderately alkaline 

or strongly alkaline. In most places it has granular strueture, 

hut in some places it has subangular blocky structure. This 
horizon is soft or slightly hard when dry. 

The C horizon ranges from 5YR to 10R in hue, is 5 or 6 in 
value when dry and 4 or 5 when moist, and ranges from 4 to 

6 in ehroma when dry or moist. It is moderately alkaline or 

strongly alkaline. 

Barnum silt loam (Be).—This soil is on flood plains ad- 
jacent to the channels of streams that traverse the red 
beds. Many areas are occasionally flooded. This soil has 
& profile similar to the one described as representative of 
the series, except that the surface layer is silt loam 6 to 8 
inches thick. Slopes are 0 to 8 percent. 

Included with this soil in mapping are areas of Red- 
bank soils and Barnum silt loam, sandy subsoil variant. 
Also included are small, wet depressions. 

Runoff is slow, and the hazard of water erosion is slight 
to moderate. The hazard of wind erosion is high. 

This soil is used for irrigated hay, pasture, and small 
grain. (Capability units IVe-3, dryland, and ITe-3, irri- 
gated; Lowland range site, 10 to 14 inch precipitation 
zone) 

Barnum-Redbank association (BK)—This association 
is about 50 percent Barnum very fine sandy loam. 0 to 8 
percent slopes, and about 25 percent Redbank fine sandy 
loam, 0 to 3 percent slopes. These soils have the profiles 
described as representative of the Barnum and Redbank 
series. They occupy flood plains and are occasionally 
flooded. Generally, the Barnum soil is on the part of the 
flood plain that is farthest from the stream, and the Red- 
bank soil 18 on the part that 18 nearest or adjacent to the 
stream. 


Included with these soils in mapping are areas of Bar- 
num silt loam, sandy subsoil variant, that make up about 
15 percent of the acreage, areas of Connerton soils that 
make up about 5 percent, and stream channels that make 
up about 5 percent. 

Runoff is slow, and the hazard of water erosion is slight 
to moderate, Tf the cover is destroyed, the hazard of wind 
erosion is high. 

Soils of this association are used for range and as wild- 
life habitat. (Barnum soil in capability unit IVe-3, dry- 
land, and Redbank soil in capability unit IVe-5, dryland. 
Both soils in Lowland range site, 10 to 14 inch precipita- 
tion zone) 


Barnum Series, Sandy Subsoil Variant 


The Barnum series, sandy subsoil variant, consists of 
nearly level, well-drained soils. These soils formed in 
mixed, reddish-colored alluvium on flood plains. They 
are along the Red Fork of Powder River, Beaver Creek, 
and the Middle Fork of Powder River, above Kaycee. 
Slopes range from 0 to 3 percent. Elevations range from 
5,000 to 5,500 feet. The average annual precipitation 18 
19 to 18 inches, the average annual soil temperature is 
50° F., and the frost-free season is 100 to 105 days. The 
vegetation 18 basin wildrye and western wheatgrass. 

In a representative profile the surface layer is reddish- 
brown, moderately alkaline silt loam about 7 inches thick. 
The underlying layers are reddish-brown, moderately al- 
kaline loam that is stratified with thin lenses of fine 
sandy loam and clay loam and is about 17 inches thick 
over reddish-brown, moderately alkaline fine sand that is 
stratified with thin lenses of loam and loamy sand to à 
depth of 60 inches or more. 

Permeability is moderate, and the available water ca- 
pacity is high. The effective rooting depth is 60 inches 
or more, The seasonal high water table is below a depth 
of 40 inches, but the soil 1s flooded occasionally. 

'These soils are used for irrigated hay, pasture, and 
small grain. 

Representative profile of Barnum silt loam, sandy sub- 
soil variant, in the NW14NWI14 sec. 2, T. 49 N., R. 83 W. 

Ap—0 to 7 inches, reddish-brown (5YR 5/4) silt loam, red- 
dish brown (5YR 4/4) moist; moderate, fine, gran- 
ular structure; soft, very friable, slightly sticky and 
slightly plastic; strong effervescence; moderately al- 
kaline; clear, smooth boundary. 

C1—7 to 24 inches, reddish-brown (2.5YR 5/5) loam stratified 
with thin lenses of fine sandy loam and clay loam, 
reddish brown (2.5YR 4/8) moist; massive; hard, 
fríable, slightly stieky and slightly plastic; strong 
effervescence; moderately alkaline; clear, smooth 
boundary. 

C2—24 to 60 inches, reddish-brown (2.5YR 5/5) fine sand 
stratified with thin lenses of loam and loamy sand, 
reddish brown (2.5YR 4/5) moist; single grained; 
loose, very friable, nonsticky and nonplastic; strong 
effervescence ; moderately alkaline. 


These soils generally are calcareous throughout, but in 
places they are noncalcareous in the uppermost few inches. 
Content of coarse fragments ranges from 0 to 10 percent. 
These soils range from mildly alkaline to strongly alkaline. 

The A horizon ranges from 7.5YR to 2.5YR in hue, is 4 or 
5 in value when dry or moist, and ranges from 2 to 5 in 
chroma when dry or moist. 

The C horizon ranges from 5YR to 10R in hue, is 5 or 6 in 
value when dry and 4 or 5 when moist, and ranges from 4 to 
6 in chroma when dry or moist. 
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Barnum silt loam, sandy subsoil variant (Bf).—This 
soil is on flood plains adjacent to stream channels and in 
areas subject to deposition during flooding. It has the pro- 
file described ns representative of the Barnum series, sandy 
subsoil variant. Slopes are 0 to 3 percent. 

Included with this soil in mapping are some areas of 
Barnum silt loam, Redbank soils, and small wet areas. 

Runoff is slow, and the hazard of water erosion is slight 
to moderate. 1፻ the soil is left bare, the hazard of wind 
erosion is high. 

This soil is used for irrigated hay, pasture, and small 
grain and for range. Cuts made during land leveling 
need to be limited to a depth of less than 24 inches to 
avoid exposing the sandy substratum. (Capability units 
IVe-3, dryland, and ITe-3, irrigated; Lowland range site, 
10 to 14 inch precipitation zone) 


Bayerton Series 


The Bayerton series consists of moderately steep to 
steep, well-drained soils. These soils formed in residuum 
weathered from sandstone bedrock. They are on north- 
facing hillsides along the mountain flank. Slopes range 
from 10 to 30 percent. Elevations range from 6,000 to 
7,500 feet. The average annual precipitation 18 14 to 16 

` inches, the average soil temperature is 44° to 46° F., and 
the frost-free season is 80 to 85 days. The vegetation is 
ponderosa pine, Idaho fescue, and pinegrass. 

In a representative profile these soils have 3 inches of 
forest litter over a surface layer of dark grayish-brown, 
slightly acid loam about 2 inches thick. The subsurface 
layer is light-brown, slightly acid fine sandy loam about 
9 inches thick, the lower 4 inches of which is mixed with 
material from the subsoil. The upper part of the subsoil 
is brown, neutral sandy clay loam about 9 inches thick, 
and the lower part of the subsoil is light-gray, moderately 
alkaline sandy clay loam about 4 inches thick. Hard 
sandstone is at 8 depth of about 94 inches. 

Permeability is moderate, and the available water 
capacity is low to moderate. The effective rooting depth 
is 20 to 40 inches. 

These soils are used as woodland, wildlife habitat, and 
watershed. 

Representative profile of Bayerton loam, in an area 
of Bayerton-Tolman association, in the SM W1⁄ sec. 30, 
T. 45 N., R. 88 W. 

013 inches to 1 ineh, organic material that consists mainly 
of needles, twigs, and bark. 

ዕ2---1 inch to 0, partly decomposed organie material that con- 
sists mainly of needles, twigs, and bark. 

A1—O to 2 inches, dark grayish-brown (10YR 4/2) loam, very 
dark brown (10YR 2/2) moist; moderate, fine, crumb 
structure; soft, very friable; 8 percent sandstone 
fragments 1688 than 10 inches in diameter; slightly 
acid; abrupt, wavy boundary. 

A2—2 to 7 inches, light-brown (7.5YR 6/3) fine sandy loam, 
brown (15YR 5/3) moist; moderate, thin, platy 
structure parting to moderate, fine, granular ; slightly 
hard, very friable; vesicular; 5 percent fine sand- 
stone gravel and channery fragments; slightly acid; 
gradual, wavy boundary. 

A&B—T to 11 inches, mixed colors, fine sandy loam embedded 
with nodules and fragments of sandy clay loam, colors 
include brown (7.5YR 5/3) and dark brown (7.5YR 
4/3) moist; weak, fine, subangular blocky structure; 
slightly hard, very friable; few, thin, shiny patehes 
on faces of the more clayey aggregates; 5 percent 


sandstone gravel and channery fragments; slightly 
acid; gradual, wavy boundary. 

B2t—11 to 20 inches, brown (7.5YR 5/8) sandy clay loam, 
dark brown (7.5YR 4/3) moist; moderate, medium, 


subangular blocky structure; hard, very friable; 
thin, nearly continuous, waxlike coatings on ped 


faces; 8 percent sandstone gravel and channery frag- 
ments; neutral; abrupt, smooth boundary. 

B3ca—20 to 24 inches, light-gray (10YR 7/1) sandy clay 
loam, gray (10YR 6/1) moist; weak subangular 
blocky structure; slightly hard, very friable; few, 
thin, waxlike patehes on ped faces; 5 percent sand- 
stone channery fragments; moderate accumulation of 
secondary calcium carbonate occurring as soft con- 
erections and in thin seams and streaks; strong ef- 
fervescence; moderately alkaline; abrupt, smooth 
boundary. 

R—24 inches, hard sandstone bedrock. 


Depth to bedrock ranges from 20 to 40 inches, and depth 
to enleareous material ranges from 15 to 36 inches, Content 
of course fragments ranges from በ to 18 percent. 

The A2 horizon ranges from 10YR to 7.5YR in hue, is 6 or 
T in value when dry and 8 or 6 when moist, and ranges from 
2 to 4 in chroma when dry or moist. It ranges from medium 
acid to mildly alkaline. In most places it has platy structure, 
but in some places it has granular strueture, This horizon is 
soft or slightly hard when dry. 

The B2t horizon ranges from 10YR to T.5YR in hue, is 5 
or 6 in value when dry and 4 or 5 when moist, and is 3 or 4 
in chroma when dry or moist. It generally has texture of 
sandy elay loam, but in some places it is lonm or sandy loam. 
More than 35 percent is fine sand or coarser. 


The B3ea horizon ranges from 2.5Y to 7.5YR in hue. The 
calcium earbonate equivalent ranges from 4 to 10 percent, 

. Bayerton-Tolman association (BM).—This association 
is about 40 percent Bayerton loam, 10 to 80 percent 
slopes; about 30 percent Tolman very stony loam, 10 to 
40 percent slopes; and about 15 percent Rock land (fig. 
5). These soils have the profiles described as representa- 
tive of the Dayerton and Tolman series. The Bayerton 
soil occupies north-facing hillsides, and the Tolman soil 
occupies east-facing hillsides. 

Included with these soils in mapping are areas of 
Passcreek soils that make up about 5 percent of the 
acreage, areas of Slipman soils that make up about 5 
percent, and areas of Sunup soils that make up about 
5 percent. 

Runoff is rapid, and the hazard of erosion is severo. 
| Soils of this association are used for woodland, wild- 
life habitat, and watershed. The understory vegetation 
provides some grazing for livestock and wild game. 
Dominant tree species on the Bayerton soil is ponderosa 
pine. Woodland production includes sawtimber, posts, 
and poles. Access is limited. The Bayerton part of this 
complex is in woodland group 3. (Bayerton soil in capa- 
bility unit VIe-2, dryland; not in a range site. Tolman 
soil in capability unit VIIe-14, dryland, and Shallow 
Loamy range site, 15 to 19 inch precipitation zone. Rock 
land in capability unit VITIs-83; not in a range site) 


Bidman Series 


The Bidman series consists of sloping, well-drained 
soils. These soils formed in alluvium. They are on foot 
slopes, mainly in the area of Ninemile Creek. Slopes 
range from 6 to 10 percent. Elevations range from 4,500 
to 5,000 fect. The average annual precipitation is 10 to 
14 inches, the average annual soil temperature is 50° 
to 51° F., and the frost-free season is 100 to 110 days. 
The vegetation is western wheatgrass, big sagebrush, 
and needle-and-thread. i 
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Figure 5.—V'orrested area of Bayerton-Tolman association. 


In a representative profile the surface layer is light 
brownish-gray, slightly acid loam about 5 inches thick. 
The upper part of the subsoil is brown, mildly alkaline 
clay about 18 inches thick, and the lower part is light 
yellowish-brown, moderately alkaline clay loam about 
8 inches thick. The substratum is light olive-brown, 
strongly alkaline clay loam that reaches to a depth of 
60 inches or more. 

Permeability is moderately slow, and the available 
wnter capacity is high. The effective rooting depth is 
40 to 60 inches or more, 

These soils are used for range. 

Representative profile of Bidman loam, in an area 
of Briggsdale-Bidman complex, rolling, near the east 
quarter corner of sec. 19, T. 46 N., R. 80 W. 


A2—0 to 5 inches, light brownish-gray (10YR 6/2) loam, 
dark grayish brown (2.5Y 4/2) moist; weak, thin, 
platy strueture parting to very fine granular; soft, 
very friable; sand grains are clean and bleached; 
slightly acid; abrupt, smooth boundary. 

B2t—5 to 18 inches, brown (10YR 5/3) clay, dark brown 
(10YR 4/3) moist; strong, medium, prismatic strue- 
ture parting to strong, medium, angular blocky ; hard, 
very plastie; moderately thick, continuous, waxlike 
coatings on ped faces; waxlike coatings and fittings 
on inside of root channels and pores; a few streaks 
of bleached sand grains in the upper 2 inches; mildly 
alkaline; clear, wavy boundary. 

B3en—18 to 26 inches, light yellowish-brown (2.5Y 6/3) clay 
loam, light olive brown (2.5Y 5/3) moist; weak, 
coarse, prismatie structure parting to moderate, 
coarse, angular and subangular blocky; hard, very 
frinhle; peds are extremely hard; thin waxlike 
patehes on ped faces; some secondary calcium car- 


bonate occurring as soft concretions and in thin seams 
and streaks; strong effervescence; moderately alka- 
line; gradual, wavy boundary. 

Cca—26 to 60 inches, light olive-brown (2.5Y 5/3) clay loam, 
olive brown (2.5Y 4/3) moist; massive; hard, very 
friable; secondary calcium carbonate occurring as 
soft concretions; strong effervescence; strongly al- 
kaline. 


Depth to bedrock ranges from 40 to 60 inches or more, 
and depth to calcareous material ranges from 11 to 20 inches. 
Content of coarse fragments ranges from 0 to 15 percent but 
typically is less than 2 percent. In some places a thin A1 hori- 
zon overlies the A2 horizon. 

The A2 horizon ranges from 2.5Y to 10YR in hue, is 6 or 7 
in value when dry and 4 or 5 when moist, and ranges from 2 
to 4 in chroma when dry or moist. It is slightly acid or neu- 
tral. Tn most places the primary structure is platy, but in some 
places it is granular. This horizon is soft or slightly hard 
when dry. 

The B2t horizon ranges from 2.5Y to 7.5YR in hue, is 5 or 
6 in value when dry and 4 or 5 when moist, and ranges from 
2 to 4 in ehroma when dry or moist. It is neutral or mildly 
alkaline. In most places the primary structure is prismatic, 
but in some places it is columnar or angular blocky. Tt gen- 
erally has texture of clay, but in same places it is clay loam. 
More than 15 percent of the sand fraction is fine sand or 
coarser, ` 

The Cca horizon ranges from 5Y to 10YR in hue. Tt is mod- 
erately alkaline or strongly alkaline. The calcium carbonate 
equivalent ranges from 6 to 14 percent. This horizon has 
texture of clay loam or loam. 

Bidman soils are mapped in a complex with Briggsdale soils. 


Big Horn Series 


The Big Horn series consists of nearly level to gently 
sloping, well-drained soils. These soils formed in alluvi- 
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um on high terraces on the mesa near Mayoworth. Slopes 
range from 0 to 6 percent. Elevations range from 5,000 
to 5,500 feet. The average annual precipitation is 12 
to 14 inches, the average annual soil temperature is 50% 
to 51° F., and the frost-free season is 95 to 110 days. 
The vegetation is western wheatgrass, green needlegrass, 
and big sagebrush. | | 
Tn a representative profile the surface layer is grayish- 
brown, neutral loam about 4 inches thick. The upper 
part of the subsoil is grayish-brown, mildly alkaline 
clay about 18 inches thick, and the lower part is light 
brownish-gray, moderately alkaline elay loam about 4 
inches thiek. The substratum is light-gray or grayish- 
brown, moderately alkaline gravelly clay loam that 
reaches to a depth of 60 inches or more. I 
Permeability is moderately slow, and the available 
water capacity is high. The effective rooting depth 15 


60 inches or more. E . 
These soils are used for range and wildlife habitat. 
Representative profile of Big Horn loam, in an area 

of Big Horn-Wolf association, in the NW1⁄4NW1⁄ sec. 4, 

ፒ 45 N., R. 82 W. 

ሏጌ--0 to 4 inches, grayish-brown 
grayish brown (10YR 4/2) 
granular structure; soft, 
abrupt, smooth boundary. I 

B21t—4 to Y inches, grayish-brown (10YR 5/2) clay, dark 
grayish brown (10YR 4/2) moist; strong, medium, 
prismatie structure parting to strong, fine, angular 
blocky; slightly hard, friable, very plastic; peds are 
extremely hard; waxlike coatings on ped faces; 
waxlike fillings in root channels and pores; thin, 
patehy, gray coatings on some ped faces in the. up- 
per inch; mildly alkaline; gradual, smooth boundary. 

B22t—9 to 22 inches, grayish-brown (10YR 5/2) clay, dark 
grayish brown (10YR 4/2) moist; medium prismatic 
structure parting to strong, medium, angular blocky ; 
slightly hard, friable, very plastic; peds are extremely 
hard; thick, continuous, waxlike coatings on ped 
faces; waxlike fillings in root channels and pores; 
mildly alkaline; 5 percent gravel; gradual, smooth 
boundary. ፪ሽ 

B3ca—22 to 26 inches, light brownish-gray (2.5Y 6/2) clay 
loam, dark grayish brown (2.5Y 4/2) moist; mod- 
erate, coarse, prismatic structure parting to moder- 
ate, coarse, angular and subangular blocky; hard, 
firm, plastic; peds are extremely hard: common, 
thin, glossy patches on ped faces and glossy coatings 
in root channels; 10 percent gravel; visible acenmn- 
lation of calcium carbonate oceurring as concretions 
and in thin seams and streaks; strong effervescence; 
moderately alkaline; gradual, smooth boundary. 

Clea—26 to 40 inches, light-gray (2.5Y 7/2) gravelly clay 
loam, light brownish gray (2.5Y 6/2) moist; massive 
or very weak, coarse, subangular blocky structure; 
very hard, firm, plastic; much visible secondary 
calcium carbonate occurring as concretions and in 
thin seams and streaks as well as in finely divided 
forms; calcium carbonate equivalent is 20 percent; 
25 percent gravel; strong effervescence; moderately 
alkaline; gradual, smooth boundary. 

C2ca—40 to 60 inches, grayish-brown (2.5Y 5/2) gravelly 
clay loam, dark grayish brown (2.5Y 4/2) moist; 
massive; hard, frinble; some visible secondary cal- 
cium carbonate, but less than in the Clea horizon; 
25 pereent gravel: strong effervescence; moderately 
alkaline. 


Depth to enlenreous material ranges from 12 to 80 inches, 
and thickness of the solum ranges from 15 to 40 inches. These 
solls, in some places, have a thin A2 horizon immediately 
above the B2t horizon. Content of conrse fragments ranges 
from 0 to 15 percent in the solum, but below the solum, it 
increases as depth increases. 


(10YR 5/2) loam, dark 
moist; moderate, fine, 
very friable; neutral; 


The Al horizon ranges from 2.5Y to 10YR in hue, is 5 or 6 
in value when dry and 3 or 4 when moist, and is 2 or 3 in 
chroma when dry or moist. Where the value of the A horizon 


is as dàrk às 5 when dry and 8 when moist, the horizon is 
less than 5 inches thick. This horizon is neutral or mildly 
alkaline. In most places the primary structure is granular, 
but in some places it is platy. This horizon ranges from soft 
to slightly hard when dry. 

The B2t horizon ranges from 2.5Y to 7. 5YR in hue, is 5 or 
6 in value when dry and 4 or 5 when moist, and is 2 or 3 in 
chroma when dry or moist. It is neutral or mildly alkaline. It 
generally has texture of clay, but content of clay ranges from 
88 to 50 percent. 

The C horizon ranges from 2.5Y to 10YR in hue. It is mod- 
erately alkaline or strongly alkaline. 

Big Horn-Wolf association (BN).—This association is 
about 45 percent Big Horn loam, 0 to 6 percent slopes, 
and about 30 percent Wolf loam, 0 to 6 percent slopes. 
The Big Horn soil has the profile described as repre- 
sentative of the Big Forn series. The Big Horn soil is 
on nearly level benches, and the Wolf soil is on nearly 
level to gently sloping high terraces. 

Included with these soils in mapping are areas of 
Cragola soils that make up about 10 percent of the 
acreage, areas of Bone soils that make up 10 percent, 
and areas of Limon soils that make up about 5 percent. 

Runoff is medium, and the hazard of erosion is mod- 
erate. 

ይክ , s , 

, Soils of this association are used for range and wild- 
life habitat. (Capability unit [Ve-2, dryland. Big Horn 
soil in Clayey range site, 10 to 14 inch precipitation zone, 
and Wolf soil in Loamy range site, 10 to 14 inch pre- 
cipitation zone) 


Bone Series 


The Bone series consists of nearly level to sloping, 
moderately well drained soils, These soils formed in 
alluvium derived from alkaline shale, They are on al- 
luvial fans. Slopes range from 0 to 10 percent. Elevations 
range from 4,500 to 5,000 feet. The average annual 
preeipitation is 10 to 14 inches, the average annual soil 
temperature is about 51? F., and the frost-free season 
is 100 to 190 days. The vegetation is birdfoot sagebrush. 

In a representative profile the surface layer 18 light- 
gray, moderately alkaline loam about one-half inch 
thick. The subsoil is brown, very strongly alkaline silty 
clay about 915 inches thick. The upper part of the sub- 
stratum 18 grayish-brown, very strongly alkaline silty 
clay about 40 inches thick, and the lower part is pale- 
brown, moderately alkaline silty clay loam that reaches 
to ቤ depth of 60 inches or more. 

Permeability is very slow, and the available water 
capacity is moderate. ፲፲ከ6 effective rooting depth is 60 
inches or more. 

These soils are used for range and wildlife habitat. 

Representative profile of a Bone soil, in an area of 
Petrie-Bone association, in the NWW,NWY, sec. 4, T. 
45 N., R. 82 W. 

A2—0 to % inch, light-gray (10YR 7/1) loam, dark grayish 
(102 4/2) moist; thin porous crust: slightly 
hard, friable, slightly sticky and slightly plastic: 
moderately alkaline; abrupt, smooth boundary. 

B2tsa— 314 inch to 3 inches, brown (10YR 5/3) silty clay, dark 
brown (10YR 4/3) moist; weak, fine, eolumnar struc- 
ture parting to weak, very fine, subangular blocky; 


columns capped with material from the A2 horizon; 
extremely hard, extremely firm, very sticky and very 
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plastic; many, coarse, distinct threads and nodules 
of soluble salts; no roots; very strongly alkaline; 
elear, smooth boundary. 

Clsa—3 to 43 inches, grayish-brown (10YR 5/2) silty clay, 
dark grayish brown (10YR 4/2) moist; massive; ex- 
tremely hard, extremely firm, very plastic and very 
sticky ; moderately calcareous; many, coarse, distinct 
threads and nodules of soluble salts; no roots; non- 
effervescent; very strongly alkaline; gradual, wavy 
boundary. 

C2sa—43 to 60 inches, pale-brown (10YR 6/3) silty clay loam, 
brown (10YXR 5/8) moist; massive; hard, firm, sticky 
and slightly plastic; many, fine and medium, distinct 
threads of soluble salts; no roots; slight efferves- 
cence; moderately alkaline. 


The B2t and C horizons range from moderately alkaline 
to very strongly alkaline. In some profiles these soils are 
stratified below a depth of 40 inches. The B and C horizons 
range from 1J0YR to 2.5Y in hue, are 5 or 6 in value when 
dry and 4 or 5 when moist, and range from 2 to 4 in chroma 
when dry or moist. 

Bone soils are mapped in complexes with Absted, Petrie, and 
Wyarno soils. 


Briggsdale Series 


The Briggsdale series consists of nearly level to mod- 
erately steep, well-drained soils, These soils formed in 
residuum weathered from sandstone and shale on up- 
lands. Slopes range from 0 to 15 percent. Elevations 
range from 4,500 to 5, ¿000 feet. The average annual pre- 
cipitation is 10 to 14 inches, the average annual soil 
temperature is about 51° F., ‘and the frost-free season 
is 105 to 110 days. The vegetation is western wheatgrass, 
blue grama, cactus, and big sagebrush. 

In a representative profile the surface layer is light 
brownish-gray or grayish-brown, neutral very fine sandy 
loam or loam about በ inches thick, The upper part. of 
the subsoil is dark yellowish-brown, mildly alk saline clay 
loam about 10 inches thick, and the lower part is olive- 
colored, moderately alk aline silty clay about 8 inches 
thick. The substratum is light olive-gray, moderately 
alkaline silty elay loam that 18 underlain by soft shale at 
ዜ depth of about 28 inches. 

Permeability is moderately slow, and the available 
water capacity is moderate. The effective rooting depth 
is 90 to 40 inches. 

These soils are used for range, dryland spring wheat, 
and wildlife habitat. 

Representative profile of Brigesdale very fine sandy 
loam, in an area of Brigesdale-Worf association, rolling, 
Lë mile east of the northeast, corner of Worf Homestead, 
in the SW34SW7/ sec. 99, T. 45 N., R. 80 W. 

A11—0 to 3 inches, light brownish-gray (10YR 6/2) very fine 
sandy loam, dark grayish brown (10YR 4/2) moist; 
weak, fine, crumb structure; d 


upper one-half inch has 
weak, thin, platy structure; loose, very friable, non- 
plastic and nonsticky; many roots; neutral; abrupt, 
smooth boundary. 

A12—3 to 6 inches, grayish-brown 
grayish brown (10YR 4/2) 


(10YR 5/2) loam, dark 
moist massive; porous; 


slightly hard, friable, slightly sticky and plastic; 
mány roots: neutral: abrupt, smooth boundary. 


B2t—6 to 16 inches, dark yellowish-brown (10YR 4/4) clay 
lonm, dark grayish-brown (10YR 4/2) moist; strong, 
fine, prismatie structure breaking to strong, fine, 
angular blocky: thick continuous clay films; slighty 
hard, firm, slightly stieky aud plastic: many roots; 
mildly alkaline; clear, smooth boundary. 

B3ca—16 to 24 inches, olive (5Y 5/8) silty clay, olive (8ቺ 
4/3) moist; moderate, fine, subangular bloeky struc- 
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ture; thin patehy clay films; hard, very firm, very 
sticky and very plastic; strong effervescence; many 
large splotches of calcium carbonate ; few roots; mod- 
erately alkaline; clear, irregular boundary. 

Clea—24 to 28 inches, light olive-gray (5Y 6/2) silty clay 
loam, olive (5Y 5/4) moist; weak, very fine, sub- 
angular blocky structure: many olive-gray shale 
chips, 14 inch in diameter, embedded in matrix; 
slightly hard, firm, sticky and plastic; violent effer- 
vescence; no roots to very few roots; moderately 
alkaline; clear, irregular boundary. 

C2—28 inches, soft, olive-colored, calcareous shale. 


Depth to bedrock ranges from 20 to 40 inches, depth to 
ealeareous material ranges from 12 to 18 inches, and thick- 
ness of the solum ranges from 10 to 24 inches. Content of 
coarse fragments typically is less than 5 percent. 

The A horizon ranges from 10YR to 2.5Y in hue, ranges 
from 4 to 6 in value when dry and fron 3 to 5 when 
moist, and is 2 or 8 in chroma when dry or moist. Where the 
horizon has a value as dark as 5 when dry and 3 when moist, 
it is only 2 to 4 inches thick. This horizon is neutral or 
mildly alkaline. 

The B2t horizon ranges from 10YR to 2.5Y in hue, is 8 
or 6 in value when dry and 4 or 5 when moist, and is 3 or 4 
in chroma when dry and 2 or 3 when moist. It has texture of 
clay loam or clay and is neutral or mildly alkaline. 

The C horizon ranges from 2.5Y to 5Y in hue. It is moder- 
ately alkaline or strongly alkaline. 

Briggsdale sandy loam, 0 to 6 percent slopes (BoB).— 
This soil is on nplands, mainly on hilisides, below ridge 
crests but above alluvial fans. Tt has a profile similar 
to the one described as representative of the series, 
except that the surface layer is sandy loam about 5 to 
7 inches thick. 

Included with this soil in mapping are 
of Lohsman, Renohill, and Cushman soils. 

Runoff is slow to medium, and the hazard of water 
erosion is slight to moderate. If the soil is left bare, 
the hazard of wind erosion is high. 

This soil is used mainly for ‘dryland spring wheat 
and for range. (Capability unit IVe-2, dryland; Loamy 
range site, 10 to 14 inch precipitation zone) 

Briggsdale sandy loam, 6 to 10 percent slopes (BoC).-— 
This soil is on the lower parts of rolling uplands. It has 
a profile similar to the one described as representative 
of the series, except that the surface layer is sandy loam 
about 6 inches thick. 

Ineluded with this soil in mapping are small areas 
of Cushman, Renohill, and Worf soils. 

Runoff is medium to rapid. and the hazard of water 
erosion 1s moderate to high. 'The hazard of wind erosion 
is high. : 

This soil is used for range. (Capability unit VIe-2, 
dryland; Loamy range site, 10 to 14 inch precipitation 
zone) 

Briggsdale-Bidman complex, rolling (BRDj.—This com- 
plex is about 40 percent Briggsdale very fine sandy loam, 
6 to 10 percent slopes; about 20 percent Bidman loam, 
6 to 10 percent slopes; and about 90 percent Absted very 
fine sandy loam, 6 to 10 percent slopes. The Bidman soil 
has the profile described as representative of the Bidman 
series. The Briggsdale soil is on the upper parts of roll- 
ing uplands. The Bidman and Absted soils are inter- 
mingled i in à complex pattern on hillsides and foot slopes 
below the Briggsdale soil. 

Included with these soils in mapping are areas of 
Renohill soils that make up about 10 percent of the 
acreage. Also included are areas of Bone soils that make 


small areas 
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up about 5 percent and areas of Worf soils that make 
up about 5 percent. 

Runoff is medium to rapid, and the hazard of water 
erosion is moderate to high. If the vegetation is de- 
stroyed, the hazard of wind erosion is moderate to high. 

Soils of this complex are used for range. ( Capability 
unit VIe-2, dryland; Loamy range site, 10 to 14 inch 
precipitation zone) 

Briggsdale-Lohsman complex, rolling (BSD). 一 This 

complex is about 40 percent Driggsdale very fine sandy 

loam, 6 to 10 percent slopes; about 25 percent Lohsman 
fine sandy loam, 6 to 10 percent slopes; and about 20 
percent Cadoma silty clay loam, 6 to 10 percent slopes. 
'Pho Lohsman and Cadoma soils have the profiles de- 
scribed as representative of the Lohsman and Cadoma 
series. The Lohsman and Briggsdale soils are inter- 
mingled in a complex pattern on rolling hillsides. The 
Cadoma soil is on the upper parts of hillsides. 

Ineluded with these soils in mapping, in the area of 
Ninemile Creek, are some areas of the Briggsdale- 
Lohsman complex that have slopes of 10 to 14 percent. 
Also included are areas of Renohill soils that make up 
about 10 percent of the acreage and areas of Absted 
solis that make up about 5 percent, 

Runoff is medium to rapid on the Briggsdale and 
Lohsman soils and rapid on the Cadoma soil. The hazard 
of erosion is moderate to high on the Brigesdale and 
Lohsman soils and high on “the Cadoma soil. If the 
cover 18 destroyed, the "hazard of wind erosion is high 
on these soils. 

Soils of this complex are used for range and wildlife 
habitat, (Capabilitv unit VIe-2, dryland. Brigesdale and 
Lohsman sois in Loamy range ee 10 to 14 inch pre- 
cipitation zone, and Cadoma “soil in Dense Clay range 
site, 10 to 14 inch precipitation pu 

Briggsdale-Pugsley association (87).— This association 
is about 30 percent Brigesdale very fine sandy loam, 
6 to 15 percent slopes; about 25 percent Pugsley sandy 
loam, 6 to 15 percent slopes; and about 20 percent Reno- 
hill clay loam, 6 to 20 percent slopes. The Pugsley soil 
has the profile described as representative of the Pugsley 
series. These soils occupy rolling to hilly uplands. Gen- 
erally, the Brigesdale soil is on the lower hillsides, the 
Renohill soil is above the Briggsdate soil on the upper 
hillsides, and the Pugsley soil is in the uppermost areas 
on rolling ridges. 

Included with these soils in mapping are areas of 
Shingle soils that make up about 10 percent of the acre- 
age and areas of Worf soils that make up about 10 
percent. Also included are areas of Southfork soils that 
make wp about 5 percent. 

Runoff is medium to rapid, and the hazard of water 
erosion is moderate to high. If the cover 18 destroved, 
the hazard of wind erosion is high on the Brigesdale 
and Pugsley soils. 

Soils of this association are used for range and wildlife 
habitat. (Brigesdale soil in capability unit VIc-9 5, dry- 
land; and Pueslev soil in eapability unit VIe—5, dryland; 
Briegsdale and Pugsley soils in Toamy range site, 10 
to 14 inch preeipitation zone. Renohill soil in "capability 
unit, VIe-1, dio and Clayey range site, 10 to 14 inch 
precipitation zone) 

Briggsdale-Renohill association (BU).—This associa- 
tion is about 45 percent Briggsdale very fine sandy loam, 


6 to 15 percent slopes, and about 30 percent Renohill clay 
loam, 6 to 20 percent slopes. "These sois occupy rolling 
to hilly uplands. The Briggsdale soil is on the lower 
hillsides, and the Renohill soil is on the upper hillsides. 

Included with these soils m mapping are areas of 
Maysdorf soils that make up about 15 percent of the 
acreage, areas of Worf soils that make up about 10 per- 
cent, and areas of Shingle soils that make up about 5 
percent, In T. 45 N., R. 82 W., Maysdorf EE make 
up about 25 percent of the association. 

Runoff is medium to rapid, and the hazard of erosion 
1s moderate to high. Tf the cover is destroyed, the hazard 
of wind erosion 18 high on the Briggsdale soil. 

Soils of this association are used for range and wildlife 
habitat. (Briggsdale soil in capability unit VIe-2, dry- 
land, and Loamy range site, 10 to 14 inch precipitation 
zone. Renohill soil in capability unit Vle-1, dryland, 
and Clayey range site, 10 to 14 inch precipitation zone) 

Briggsdale-Worf association, rolling This 
association is about 40 percent Brigesdale very fine sand y 
loam, 6 to 10 percent slopes, and about 30 percent Worf 
loam, 6 to 20 percent slopes. These soils have the profiles 
described as representative of the Briggsdale and Worf 
series. They occupy rolling uplands. The Briggsdale soil 
is on valley slopes and the lower hillsides, and the Worf 
soil is on the upper hillsides and ridges. 

Included with these soils in mapping are areas of 
Orella soils that make up about 15 percent of the acre- 
age, areas of Renohill soils that make up about 10 
percent, and areas of Shingle soils that make up about 
5 percent. 

Runoff is medium to rapid, and the hazard of water 
erosion is moderate to high, Lf the cover is destroved, 
a hazard of wind erosion is high on the Brigesdale 
sol 

Soils of this associaiton are used for range and wild- 
life habitat. (Briggsdale soil in capability, unit VTe-2, 
dryland, and Loamy range site, 10 to 14 inch precipi- 
tation zone. Worf soil in "capability unit VIIe-14, dry- 
land, and Shallow Loamy range site, 10 to 14 inch pre- 
cipitation zone) 

Briggsdale-Worf association, hilly (BWE).—This asso- 
ciation is about 40 percent Brigesdale very fine sandy 
loam, 10 to 15 percent slopes, and about 30 percent Wort 
loam, 10 to 30 percent slopes. These soils have the pro- 
files described as representative of the Brigesdale and 
Worf series, except that tho Brigesdale soil has a thinner 
surface layer and subsoil. These soils occupy hilly up- 
lands, The landscape in many places is long, hillv up- 
lands that are elongated from east to west and are 
dissected by deep drainageways. The Brigesdale soil is 
on the lower hillsides and in valleys, and the Worf soil 
is on the upper hillsides and ridges. 

Included with these soils in mapping are areas of a 


deep sandy loam soil that is similar to Embry soils 
and makes up about 20 percent of the acreage, and 


areas of Travessilla soils that make up about 10 percent. 
Runoff 18 rapid, and the hazard of water erosion is 
high. If the cover 18 destroyed, the hazard of wind 
erosion is high on the Briggsdale soil. 
Soils of this association are used for range and wild- 
life habitat. (Briggsdale soil in capability unit VIe-2, 
dryland, and Loamy range site, 10 to 14 inch precipita- 
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tion zone. Worf soil in capability unit VITe-14, dryland, 
and SES Loamy range site, 10 to 14 inch precipitation 
zone 


Burgess Series 


The Burgess series consists of moderately steep, well- 
drained soils. These soils formed in residuum weathered 
from granite on ridges and hillsides in the mountains. 
Slopes range from 10 to 90 percent. Elevations range 
from 8,000 to 10,000 feet. The average annual precipi- 
tation 18 15 to 19 inches, the average annual soil temper- 
ature is 40% F., and the average summer soil temper- 
ature is about 54% F. The frost-free season is 60 to 65 
days, although frost can occur during any month. The 
vegetation is mountain grasses and sedges, but Idaho 
fescue is dominant. 

In a representative profile the surface layer is dark 
grayish-brown or dark-brown, medium acid gravelly 
coarse sandy loam about 9 inches thick. The subsoil is 
brown or yellowish-brown, medium acid gravelly coarse 
sandy loam about 19 inches thick. The substratum is 
yellowish-brown, medium acid gravelly loamy coarse 
sand about 9 inches thick. This material is underlain 
by granite bedrock at a depth of about 30 inches. 

Permeability is moderately rapid, and the available 
water capacity is low to moderate. The effective rooting 
depth is 20 to 40 inches. 

These soils are used for range and wildlife habitat. 

Representative profile of Burgess gravelly coarse sandy 
loam, in an area of Hazton-Burgess association, a short 
distance north of the soil survey area, in the SW14NE1A 
sec. 23, T. 47 N., R. 85 W. 


A1—0 to 4 inches, dark grayish-brown (10YR 4/2) gravelly 
coarse sandy loam, very dark grayish brown (10YR 
8/2) moist; moderate, fine, granular structure; soft, 
very friable; 20 percent fine and very fine, angular, 
granite pebbles; many grass roots; medium acid; 
clear, smooth houndary. 

A3—4 to 9 inches, dark-brown (10YR 4/3) gravelly course 
sandy loam, dark brown (10YR 3/3) moist; weak, 
medium, subangular blocky structure parting to mod- 
erate, fine, granular; slightly hard, very friable; 20 
percent fine and very fine, angular, granite pebbles; 
medium acid; clear, smooth boundary. 

B2t—9 to 17 inches, brown (10YR 5/3) gravelly coarse sandy 
loam, dark brown (10YR 4/8) moist; moderate, 
coarse, subangular bloeky strueture; very hard, very 
friable; peds are extremely hard; thin, glossy, wax- 
like patches on ped faces; waxlike eoatings on inside 
of root channels; waxlike bridgings between sand 
grains; 25 percent fine and very fine, angular, granite 
pebbles; medium acid; clear, smooth boundary. 

B3—17 to 21 inches, yellowish-brown (10YR 5/4) gravelly 
coarse sandy loam, dark yellowish brown (10YR 4/4) 
moist; weak, coarse, subangular blocky structure; 
very hard, very friable; peds are extremely hard; a 
a few glossy patches on ped faces and a few waxlike 
bridges between sand grains; 25 percent fine and 
very fine, angular, granite pebbles; medium acid; 
gradual, wavy boundary. 

C—21 10 30 inches, yellowish-brown (10YR 5/4) gravelly 
loamy coarse sand, dark yellowish brown (10YR 
4/4) moist; single grained ; hard, loose 25 percent fine 
and very fine, angular, granite pebbles; medium 
acid; diffuse, wavy boundary. 

R—30 inches, granite bedrock. 


Depth to bedrock ranges froin 20 to 40 inches, and thickness 
of the solum ranges from 145 to 21 inches. These soils are 
medium acid or slightly acid throughout. Content of coarse 


fragments ranges from 15 to 85 percent. The fragments are 
mainly fine and very fine, angular, granite pebbles. 

The A1 horizon ranges from 2.5Y to 7. 5YR in hue, is 4 
or 5 in value when dry and 2 or 3 when moist, and is 2 or 3 
in ehroma when dry or moist. This horizon is soft to slightly 
hard when dry. 

The B2t horizon ranges from 2.5Y to 7.5YR in hue, is 8 
or 6 in value when dry and 4 or 5 when moist, and ranges 
from 2 to 4 in chroma when dry or moist. In most places its 
primary structure is coarse subangular blocky or prismatic. 
It generally has texture of gravelly coarse sandy loam, but 
content of elay ranges from about 5 to 18 percent. The B2t 
horizon is 3 to 7 percent more clay than either the A3 horizon 
or the B3 horizon. 

The C horizon ranges from 2.5Y to 7.5YR in hue. It has 
texture of gravelly loamy coarse sand or coarse sand. 

Burgess soils are mapped in an association with Hazton soils. 


Cadoma Series 


The Cadoma series consists of gently sloping to mod- 
erately steep, well-drained soils. These soils formed in 
residuum weathered from alkaline shale on ridges and 
hillsides. Slopes range from 3 to 20 percent. Elevations 
range from 4,500 to 5,000 feet. The average annual 
precipitation is 10 to 14 inches, the average annual soil 
temperature is about 50? F., and the frost-free season 
is 105 to 110 days. The vegetation 1s birdfoot sagebrush, 
woody aster, and phlox. 

In a representative profile the surface layer 18 light 
brownish-gray, strongly alkaline silty clay loam about 
4 inches thick. The subsoil is light yellowish-brown, very 
strongly alkaline silty clay about 14 inches thick. The 
substratum is light brownish-gray, very strongly alka- 
line silty clay about 6 inches thick that is underlain by 
soft clay shale at a depth of about 24 inches. 

Permeability is very slow, and the available water 
capacity is low. The effective rooting depth is 20 to 40 
inches. 

These soils are used for range and wildlife habitat. 

Representative profile of Cadoma silty clay loam, in 
an area of Brigesdale-Lohsman complex, rolling, one- 
half mile south of the Crazy Woman VORTAC facility 
in Johnson County, in the SESE sec. 35, T. 46 N. 
R. 80 W. 

A1—-0 to 4 inches, light brownish-gray (2.5Y 6/2) silty clay 
loam, dark grayish brown (2.5Y 4/2) moist; strong, 
fine, granular structure; slightly hard, very friable, 
very plastic; strong effervescence; strongly alkaline; 
gradual, smooth boundary. 

B2—4 to 18 inches, light yellowish-brown (2.5Y 6/4) silty 
clay, olive brown (2.5Y 4/4) moist; moderate, conrse, 
prismatie structure parting to moderate, medium, 
angular blocky; hard, firm, very plastic; peds are 
extremely hard: a few, thin, glossy patches on ped 
faces; strong effervescence; very strongly alkaline; 
clear, smooth boundary. 

Clca—18 to 24 inches, light brownish-gray (2.5X 6/2) silty 
clay, dark grayish brown (2.5Y 4/2) moist; massive; 
extremely hard, very firm, very plastic; some visible 
secondary calcium carbonate occurring as concretions 
and in small erystals; strong effervescence; very 
strongly alkaline; gradual, wavy boundary. 

C2—24 inches, dark-gray, gypsiferous, calcareous clay shale. 


Depth to bedrock ranges from 20 to 40 inches, depth to cal- 
careous material ranges from 0 to 4 inches, and thickness of 
the solum ranges from 10 to 24 inches. Content of exchange- 
able sodium ranges from 15 to 25 percent in the B2 and C 
horizons. Content of coarse fragments ranges from 0 to 15 
percent but typically is less than 5 percent. 

The A1 horizon ranges from 2.5Y to 1OYR in hue, is 5 
or 6 in value when dry and 4 or 5 when moist, and ranges 
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]t ranges from moderately alkaline to very strongly alkaline. 
In most places its primary structure is granular, but in some 
places it is subangular blocky. This horizon ranges from 
soft to slightly hard when dry. 

The B2 horizon ranges from 2.5Y to 10YR in hue, is 5 or 
6 in value when dry and 4 or 5 when moist, and ranges from 
2 to 5 in chroma when dry or moist. It is strongly alkaline 
or very strongly alkaline. In most places its primary struc- 
ture is prismatie, but in some places it is angular blocky. 
Texture of the B2 and C1 horizons is silty clay or clay. 

The € horizon ranges from 8ኛ to LOYR in hue. It is 
strongly alkaline or very strongly alkaline. This horizon gen- 
erally has a concentration of secondary calcium sulfate as 
small erystals. 

Cadoma soils are mapped in associations with Briggsdale, 
Gaynor, Limon, Lohsman, and Samsil soils. 


from 2 to 4 in chroma when dry and is 2 or 8 when moist. 


Carnero Series 


The Carnero series consists of moderately steep to 
steep, well-drained soils. These soils formed in residuum 
wenthered from hard sandstone on mountain foothills. 
Slopes range from 10 to 30 percent. Elevations range 
from 5,800 to 6,500 feet. The average annual precipi- 
tation 18 19 to 14 inches, the average annual soil temper- 
ature is about 48° F., and the frost-free season is 90 
to 95 days. The vegetation is western wheatgrass, Idaho 
fescue, and ponderosa pine. 

In a representative profile the surface layer is grayish- 
brown, mildly alkaline loam about 7 inches thick. The 
upper part of the subsoil is brown, mildly alkaline clay 
loam about 7 inches thick, and the lower part is light 
yellowish-brown, moderately alkaline clay loam about 
6 inches thick. The substratum is light yellowish-brown, 
strongly alkaline gravelly clay loam about 6 inches thick 
that 18 underlain by hard sandstone at à depth of about 
26 inches. 

Permeability and the available water capacity are 
moderate. ፲ከ6 effective rooting depth 18 22 to 30 inches. 

These soils are used for range and wildlife habitat. 

Representative profile of Carnero loam, in an area 
of Sunup-Carnero association, in the SEY,SWY, sec. 25, 
T. 45 N., R. 84 W. 


ሏጊ--0 to 7 inches, grayish-brown (10YR 5/2) loam, very 
dark grayish brown (10YR 3/2) moist; moderate, 
medium, erumb strueture; soft, very friable, slightly 
stieky and slightly plastic; many roots; mildly alka- 
Jline; gradual, wavy boundary. . 

B2t—7 to 14 inches, brown (10YR 5/3) clay loam, dark brown 
(10YR 4/3) moist; moderate, fine, subangular blocky 
structure: thin discontinuous clay films on ped faces: 
slightly hard, firm, sticky and plastie; few roots; 
mildly alkaline; elear, smooth boundary. 

B3ca—14 to 20 inches, ight yellowish-brown (10YR 6/4) clay 
loam, dark yellowish brown (10YR 4/4) moist; weak, 
fine, subangular blocky structure; thin discontinuous 
clay films; soft, friable, slightly stieky and slightly 
plastie; violent effervescence; few, fine, distinct 
threads and specks of secondary lime; moderately 
alkaline: clear, smooth boundary. 

Cea—20 to 26 inches, light yellowish-brown 
gravelly clay loam, yellowish brown 
moist: massive; soft, friahle, slightly sticky and 
slightly plastic; violent effervescence; many, fine, 
distinet threads and mottles of lime carbonate: many, 
but less than 35 percent, sandstone fragments 1 to 
4 inches in diameter; strongly alkaline; gradual, 
wavy boundary. 

R—26 inches, hard enlenreous sandstone. 


(10YR 6/4) 
(10YR 5/4) 


Depth to bedrock ranges from 22 to 30 inches, depth to 
carbonates ranges from 11 to 18 inches, and thiekness of the 
Solum ranges from 14 to 28 inches. 

The A horizon ranges from 10YR to 7.5¥R in hue, is 4 
or 5 in value when dry and 2 or 3 when moist, and is 2 or 
3 in chroma when dry or moist. The A and B horizons are 
neutral or mildly alkaline and may contain about 10 percent 
coarse fragments. 

The B2t horizon ranges from about 24 to 35 percent in 
clay content. It ranges from 10YR to 7.5YR in hue, from 4 
to 6 in value when dry and 3 to 5 when moist, and from 2 
to 4 in chroma when dry or moist. 

The Cea horizon is moderately alkaline or strongly alka- 
line. Content of coarse fragments in this horizon typically is 


20 percent. 
Carnero solls are mapped in an association with Sunup soils. 


Cloud Peak Series 


The Cloud Peak series consists of sloping to steep, 
well-drained soils. These soils formed in residuum weath- 
ered from limestone. They are on north-facing, timbered 
hillsides in the mountains. Slopes range from 6 to 30 
percent, Elevations range from 7,800 to 9,000 feet. The 
average annual precipitation 18 15 to 19 inches, the av- 
erage annual soil temperature is 41? F., and the av- 
erage summer soil temperature is about 54? F. The frost- 
free season is about 65 days, although frost can occur 
in any month. The vegetation is dominantly Douglas-fir, 
Engelmann spruce, and some lodgepole pine. 

In a representative profile these soils have about 4 
inches of forest litter over a surface layer of dark-brown, 
neutral silt loam about 1 inch thick. The subsurface layer 
is pinkish-gray. neutral very fine sandy loam about 3 
inches thick. The upper part of the subsoil is brown, 
neutral stony silty clay loam about 14 inches thick and 
is about 60 percent limestone fragments and gravel; the 
lower part is brown, mildly alkaline stony loam about 
4 inches thick. The substratum is brown, moderately 
alkaline stony loam about 10 inches thick that 18 under- 
1818 by limestone bedrock at a depth of about 32 inches. 

Permeability is moderate, and the available water 
capacity is low to moderate. The effective rooting depth 
is 20 to 40 inches. 

These soils are used for woodland and limited grazing 
and as watershed. 

Representative profile of Cloud Peak silt loam, in an 
area of Cloud Peak-Dell association, just south of the 
site of the old Flagle sawmill, in the SW sec. 93, T. 
45 N., R. 85 W. 

O1—4 inches to 1 inch, undecomposed organic material, mainly 
remains of needles, twigs, bark, and grass. 

02—1 inch to 0, partly decomposed organic material, mainly 
remains of needles, twigs, bark, and grass. 

A1—0 to 1 inch, dark-brown (10YR 4/3) silt loam, dark 
brown (10YR 3/3) moist: strong, fine, crumb stenc- 
ture: soft, very friable: 10 percent limestone rock; 
neutral; clear, smooth boundary. 

A9—41 to 4 inches, pinkish-gray (7.5YR 6/2) very fine sandy 
loam, brown (7.5YR 5/2) moist; moderate, thin, platy 
structure parting to moderate, fine, granular; soft, 
very friahle; 15 percent limestone fragments; neu- 
tral: clear, smooth boundary. 

B2t—4 to 18 inches, brown (7.5YR 5/4) stony silty clay loam, 
dark brown (T5YR 4/4) moist; moderate, fine and 
medium, subangular blocky structure; slightly hard, 
very friable; peds are very hard; thin, nearly con- 
tinuous, waxlike coatings on ped faces; waxlike 
filings in pores; 60 percent limestone fragments and 
gravel; neutral; gradual, wavy boundary. 
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B3—18 to 22 inches, brown (10YR 5/3) stony loam, dark 
brown (10YR 4/3) moist; weak, medium, subangular 
blocky structure; hard, very friable; peds are very 
hard; a few glossy patches on some ped faces; wax- 
like patches in some root channels; 60 percent lime- 
Stone fragments and gravel; mildly alkaline; grad- 
ual, wavy boundary. 

Cca—22 to 32 inches, brown (10YR 5/3) stony loam, dark 
brown (10YR 4/3) moist; massive; hard, very fri- 
able; 70 percent limestone fragments and gravel; 
some visible secondary calcium carbonate occurring 
as concretions and in thin seams and streaks as well 
as coatings on gravel-size fragments; strong effer- 
vescence; moderately alkaline; gradual, wavy bound- 
ary. 

R—32 inches, hard, fractured limestone. 


Depth to bedrock ranges from 20 to 40 inches, and thick- 
ness of the solum ranges from 15 to 40 inches. Content of 
coarse fragments below a depth of about 10 inches ranges 
from 85 to 70 percent. The calcium carbonate equivalent of 
the entire profile, including coarse fragments less than 8 
inches diameter, typically ranges from 6 to 20 percent. 

The A2 horizon ranges from 2.5Y to 7.5Y in hue, is 6 or 了 
in value when dry and 5 or 6 when moist, and ranges from 
2.to 4 in ehroma when dry or moist. It is slightly acid or 
neutral This horizon ranges from soft to slightly hard when 
dry. 

The B2t horizon ranges from 2.5Y to 5XR in hue, is 5 or 
6 in value when dry and 4 or 5 when moist, and is 8 or 4 in 
chroma when dry or moist. It is neutral or mildly alkaline. 
The matrix generally has a texture of silt loam or silty clay 
loam, but content of clay ranges from about 18 to 35 percent. 

The Cea horizon ranges from 2.5Y to 7.5YR in hue. It is 
moderately alkaline or strongly alkaline. The calcium car- 
bonate equivalent of the fine-earth part of this horizon ranges 
from 2 to 12 percent. 

Cloud Peak-Dell association (CD).—This association is 
about 45 percent Cloud Peak silt loam, 6 to 30 percent 
slopes, and about 30 percent Dell loam, 6 to 20 percent 
Slopes. ፲ከ686 soils have the profiles described as repre- 
sentative of the Cloud Peak and Dell series. They occupy 
north- and east-facing, timbered hillsides. Generally, 
the Cloud Peak soils are on the upper parts of hillsides, 
and the Dell soils are on the lower parts of hillsides 
below the Cloud Peak soils. 

Included with these soils in mapping are areas of 
shallow, stony, loamy soils that make up about 15 per- 
cent of the acreage and rock ledges that make up about 
10 percent. 

Runoff 1s medium to rapid, and the hazard of erosion 
is moderate to high. 

Soils of this association are used for woodland and 
watershed and, to a minor extent, for grazing. The 
dominant tree species are Douglas-fir, Engelmann spruce, 
and.some lodgepole pine in burned-over areas. Wood- 
land production includes sawtimber, posts, and poles. 
Soils of this association are in woodland group 1. (Cloud 
Peak soil in capability unit VIs-9, dryland; not in a range 
site. Dell soil in capability unit Vle-2, dryland; not 
in a range site) 


Colluvial Land 


Colluvial land (CE) consists of rock fragments and soil 
materials at the base of steep to very steep rock outcrops. 
Slopes range from 30 to more than 60 percent. Areas 
of this land type are mainly in the mountains. The 
vegetation is sparse and is scattered pine trees and 
bluebunch wheatgrass. 


Colluvial land is used as wildlife habitat. (Capability 
unit VIIs-9, dryland; not in a range site) 


Connerton Series 


The Connerton series consists of nearly level to steep, 
well-drained soils. These soils formed in reddish-colored 
alluvium. They are on alluvial fans and colluvial foot 
slopes. Slopes range from 0 to 30 percent. Elevations 
range from 5,000 to 5,500 feet. The average annual pre- 
cipitation is 10 to 14 inches, the average annual soil 
temperature is about 49? F., and the frost-free season 
is 100 to 105 days. The vegetation is western wheatgrass, 
blue grama, needle-and-thread, and big sagebrush. 

In a representative profile, these soils are reddish- 
brown, moderately alkaline loam that reaches to a depth 
of 60 inches or more. 

Permeability is moderate, and the available water ርቤ- 
pacity is high. The effective rooting depth is more than 
60 inches. 

'These soils are used for range: for irrigated hay, 
pasture, and smal! grain; and as wildlife habitat. 

Representative profile of Connerton loam, in an area 
of Connerton-La Fonda association, in the NEY NEW 
sec. 11, T. 42 N., R. 84 W. 

ጴጌ---0 to 8 inches, reddish-brown (SYR 5/3) loam, dark red- 
dish brown (5YR 5/3) moist; modernte, very fine, 
granular structure; soft, very friable; strong effer- 
vescence; moderately alkaline; gradual, smooth 
boundary. 

C—8 to 60 inches, reddish-brown (2.5YR 5/4) loam, reddish 
brown (2.5YR 4/4) moist; massive; hard, very fria- 
ble; strong effervescence; moderately alkaline. 

These soils generally are enleareous throughout, but in 
places they are leached in the uppermost 2 to 3 inches. Some 
profiles have a small accumulation of secondary calcium 
earbonate. Texture between depths of 10 and 40 inches gen- 
erally is loam or clay loam, but content of clay ranges from 

18 to 35 percent. Content of coarse fragments ranges from 0 

to 15 percent but typically is less than 5 percent. 


The A1 horizon ranges from 7.5YR to 25YR in hue, is £ 
or 5 in value when dry and 2 or 3 when moist, and is 2 or 3 
in chroma when dry or moist. Tt ranges from mildly alkaline 
to strongly alkaline. In most places its primary strueture is 
granular, but in some places it is crumb or subangular blocky. 
This horizon ranges from soft to slightly hard when dry. 

The € horizon ranges from 5YR to 10R in hue, is 8 or 6 in 
value when dry and 4 or 5 when moist, and is 4 or 5 in 
chroma when dry or moist. It is moderately alkaline or 
strongly alkaline. The calcium carbonate equivalent typically 
is less than 2 percent but ranges from less than 1 percent to 
about D percent. 

Connerton silt loam, 0 to 3 percent slopes (CnA). 一 This 
soll is on alluvial fans. It has a profile similar to the 
one described as representative of the serles, except that 
the surface layer is silt loam about S inches thick. 

Included with this soil in manping are areas of Con- 
nerton silt loam, wet, and La Fonda soils. 

Runoff is slow, and the hazard of water erosion 1s 
slight. The hazard of wind erosion is high. 

This soil is used for irrigated hay, pasture, and small 
grain and for range. (Capability units IVe-3, dryland, 
and 116-8, irrigated; Loamy range site, 10 to 14 inch 
precipitation zone) 

Connerton silt loam, 3 to 6 percent slopes (CnB).—This 
soil is on alluvial fans. It has a profile similar to the 


'one described as representative of the series, except that 


the surface layer is silt loam 6 to 8 inches thick. 
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, Included with this soil in mapping are some areas of 
Connerton soils that have slopes of less than 3 percent 
and some that have slopes of more than 6 percent. Also 
included are areas of La Fonda soils. 

Runoff is medium, and the hazard of water erosion 
is moderate to high. The hazard of wind erosion is high. 

This soil is used for irrigated hay, pasture, and small 
grai and for range. (Capability units IVe-3, dvyland, 
and IIIe-83, irrigated; Loamy range site, 10 to 14 inch 
precipitation zone) 

Connerton silt loam, 6 to 10 percent slopes (CnC).— 
This soil is on alluvial fans. It has a profile similar to 
the one described as representative of the series, except 
that the surface layer is silt loam 6 to 8 inches thick. 

Included with this soil in mapping are small arcas 
of Connerton silt loam, 10 to 30 percent slopes, and areas 
of Spearfish soils. 

Runoff is rapid, and the hazard of water erosion is 
high. If the cover 18 destroyed, the hazard of wind 
erosion is high. 

This soil is used for irrigated hay, pasture, and small 
grain and for range. (Capability units VIe-3, dryland, 
and IVe-3, irrigated; Loamy range site, 10 to 14 inch 
precipitation zone) 

Connerton silt loam, 10 to 30 percent slopes (CnD).— 
This soil is on colluvial foot slopes. It has a profile 
similar to the one deseribed as representative of the 
series, except that the surface layer is silt loam 6 to 7 
inches thick. 

Included with this soil in mapping are small areas of 
Spearfish soils and Rock outcrop. 

Runoff 18 rapid, and the hazard of water erosion is 
high. Tf the cover is destroyed, the hazard of wind erosion 
is high. 

This soil is used for range and wildlife habitat. (Capa- 
bility unit VIe-8, dryland; Loamy range site. 10 to 14 
inch precipitation zone) 

Connerton silt loam, wet (Co).—'This soil is on alluvial 
fans. It has a profile similar to the one described as 
representative of the series, except that it has a surface 
layer of silt loam about 8 inches thick and is moderately 
saline. Also it has a fluctuating water table that keeps 
the soil wet most of the time, 'The surface layer dries 
out late in fall or in winter. Slopes are 0 to 10 percent. 

Included with this soil in mapping are areas of Con- 
nerton silt loam and areas of soils that have a very high 
content of gypsum. 

Runoff is slow to rapid, and the hazard of water ero- 
sion is slight to high. The hazard of wind erosion is high. 

This soil is used for irrigated pasture. (Capability 
units VIws-10, dryland, and IV ws-10, irrigated: Saline 
Subirrigated range site, 10 to 14 inch precipitation zone) 

Connerton-La Fonda association (CR).—This associa- 
tion is about, 50 percent Connerton loam, 8 to 10 percent 
slopes, and about 30 percent La Fonda very fine sandy 
loam, 3 to 10 percent slopes. These soils have the pro- 
files described as representative of the Connerton and 
La Fonda series. They occupy alluvial fans. The Conner- 
ton soil is on the upper parts of the fans, and the La 
T'onda soil is on the lower parts of the fans. This asso- 
ciation occurs mainly in the Red Wall area near Barnum 
and Mayoworth. 

Included with these soils i mapping are areas of 
Spearfish soils that make up about 10 percent of the 


acreage and areas of Barnum soils and Gullied land, 
each of which makes up about 5 percent. 

Runoff is medium to rapid, and the hazard of water 
erosion is moderate to high. If the cover is destroyed, 
the hazard of wind erosion is high. 

Soils of this association are used for range and wildlife 
habitat. (Connerton soil in capability unit VIe-3, dry- 
land, and La Fonda soil in capability unit VIe-2, dry- 
land. Both soils in Loamy range site, 10 to 14 inch 
precipitation zone). 

Connerton-Spearfish association (CS).—‘This associa- 
tion 18 about 50 percent Connerton loam, 10 to 20 per- 
cent slopes, and 30 percent Spearfish very fine sandy 
loam, 10 to 30 percent slopes. These soils occupy mod- 
erately steep alluvial fans and colluvial foot slopes and 
moderately steep to steep ridges. The Connerton soil is 
on alluvial fans and colluvial foot slopes, and the Spear- 
fish soil is on ridges. 

Included with these soils in mapping are areas of 
soils that are similar to the Spearfish soil and that make 
up about 10 percent of the acreage. These soils differ 
from Spearfish soils in that they are less than 10 inches 
deep. Also included are areas of Rock outcrop that make 
up about 10 percent of the acreage. 

Runoff is rapid, and the hazard of water erosion is 
high. If the cover is destroyed, the hazard of wind 
erosion 1s high. 

Soils of this association are used for range and wildlife 
habitat. (Connerton soil in capability unit VIe-3, dry- 
land, and Loamy range site, 10 to 14 inch precipitation 
zone. Spearfish soil in capability unit VITe-14, dryland, 
and Shallow Loamy range site, 10 to 14 inch precipi- 
tation zone) 


Cragola Series 


The Cragola series consists of well-drained or some- 
what excessively drained soils. These soils formed in 
gravelly loamy alluvium that was deposited over sand- 
stone, siltstone, or shale. They are on ridge crests and 
ridges, mainly on the mesa near Mayoworth. Slopes 
range from 10 to 40 percent. Elevations range from 
5,000 to 5,500 feet. The average annual precipitation 
is 12 to 14 inches, the average annual soil temperature 
is about 50° F., and the frost-free season is 105 to 110 
days. The vegetation is bluebunch wheatgrass and thread- 
leaf sedge. 

In ቤ representative profile the surface layer is light 
brownish-gray, moderately alkaline very gravelly loam 
about 4 inches thick. The underlying layer is pale-brown 
or light yellowish-brown, moderately alkaline very grav- 
elly clay loam about 19 inches thick that is underlain 
by siltstone at 8 depth of about 16 inches. 

Permeability is moderate, and the available water 
capacity 18 low. The effective rooting depth 18 10 to 20 
inches. 

These soils are used for range and wildlife habitat. 

Representative profile of Cragola very gravelly loam, 
in an area of Cragola-Shinple association, near the 
center of sec. 3, T. 45 N., R. 82 W. 

AI—O to 4 inches, light brownish-gray (10YR 6/2) very 
gravelly loam, dark grayish brown (10YR 4/2) moist; 


moderate, fine, granular structure; soft, very friable; 
60 percent pebbles and cobblestones; strong efter- 
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vesecnee; moderately alkaline; clear, smooth bound- 
ary. 

AC— to $ inches, pale-brown (10YR 6/3) very gravelly clay 
loam, dark brown (10YR 4/3) moist; weak, fine, sub- 
angular bloeky structure; slightly hard, very friable; 
00 percent pebbles and cobblestones; strong efferves- 
cence; moderately alkaline; gradual, wavy boundary. 

Clea—S to 16 inches, light yellowish-brown (10YR 6/4) very 
gravelly clay loam, yellowish brown (10YR 5/4) 
moist; massive; hard, very friable; 60 percent 
pebbles and cobblestones; some accumulation of visi- 
ble secondary calcium carbonate occurring as soft 
concretions and as coatings on pebbles; strong effer- 
vescence; moderately alkaline; gradual, wavy bound- 
ary. 

C2—16 inches, calcareous siltstone. 

These soils generally are caleareous throughout, but in 
places they are leached in the uppermost 1 or 2 inches. Depth 
to bedrock ranges from 10 to 20 inches. Content of coarse 
fragments ranges from 35 to SO percent. The fragments are 
mostly pebbles and cobblestones. 

The A horizon ranges from 2.5Y to 7.5YR in hue, is 5 or 
6 in value when dry and 3 or 4 when moist, and is 2 or 3 in 
chroma when dry or moist. Where the A horizon has a value 


as dark as 5 when dry and 3 when moist, it is less than 4 
inches thick. This horizon ranges from mildly alkaline to 
strongly alkaline. In most places it has fine, granular struc- 
ture, but in some places it has subangular blocky structure. 
This horizon ranges from soft to slightly hard when dry. 

The Gen horizon ranges from 2.5Y to 7.bYR in hue, is 5 or 
6 in value when dry and 4 or 5 when moist, and is 3 or 4 
in chroma when dry or moist. It is moderately alkaline or 
strongly alkaline. The calcium carbonate equivalent typically 
ranges from about 1 to 6 percent. Content of visible second- 
ary ealeium carbonate varies from place to place, but in 
some places there is no evidence of accumulation. 

Cragola-Ascalon association (CT).—This association is 
about 50 percent Cragola very gravelly loam, 10 to 80 
percent slopes, and about 25 percent Ascalon fine sandy 
loam, 3 to 15 percent slopes. These soils occupy moder- 
ately steep to steep, gravel-capped ridges and foot slopes 
and gently sloping to moderately steep alluvial fans. 
The Cragola soil is on gravel-capped ridges, and the 
Ascalon soil is on foot slopes and alluvial fans. 

Included with these soils in mapping are areas of 
Fort Collins soils that make up about 15 percent of the 
acreage. Also included are areas of Shingle soils that 
make up about 5 percent and areas of Ulm soils that 
make up about 5 percent. 

Runoff is rapid on the Cragola soil and medium to 
rapid on the Ascalon soil. The hazard of erosion is high 
on the Cragola soil. The hazard of water erosion is 
moderate to high on the Ascalon soil, and if the cover 
is disturbed or destroyed, the hazard of wind erosion 
18 high. 

. Soils of this association are used for range and wild- 
life habitat. (Cragola soil in capability unit VIIe-14, 
dryland, and Shallow Clayey range site, 10 to 14 inch 
precipitation zone. Ascalon soil in capability unit VIe-5, 
dryland, and Loamy range site, 10 to 14 inch precipi- 
tation zone) 

Cragola-Shingle association (CU).—This association is 
about 80 percent Cragola very gravelly loam, 10 to 40 
percent slopes, and about 30 percent Shingle loam, 10 
to 40 percent.slopes (fig. 6). The Cragola soil has the 
profile described as representative of the Cragola series. 
These soils occupy uplands. The Cragola soil is on gravel- 
capped ridges and ridge crests, and the Shingle soil is on 
ridge crests and hillsides that are free of any gravel 
mantle. i 


Included with these soils in mapping are gravel beds 
that make up about 10 percent of the acreage. Also in- 
cluded are areas of Rock outerop that make up about 
5 percent and areas of Wort soils that make up about 
D percent. 

Runoff is rapid, and the hazard of erosion is high. 

Soils of this association are used for range and wild- 
life habitat. (Capability unit VIIe-14, dryland. Cragola 
soil in Shallow Clayey range site, 10 to 14 inch precipi- 
tation zone, and Shingle soil in Shallow Loamy range 
site, 10 to 14 inch precipitation zone) 


Cushman Series 


The Cushman series consists of sloping and moderately 
steep, well-drained soils. These soils formed in residuum 
weathered from sandstone and siltstone on uplands. 
Slopes range from 6 to 20 percent. Elevations range 
from 4,500 to 5,000 feet. The average annual precipita- 
tion is 10 to 14 inches, the average annual soil temper- 
ature is about 50° F., and the frost-free season is 100 
to 110 days. The vegetation is blue grama, big sagebrush, 
western wheatgrass, and cactus. D 

In a representative profile the surface layer is light 
brownish-gray, neutral fine sandy loam or loam about 
4 inches thick. The upper part of the subsoil is yellowish- 
brown or brown, mildly alkaline clay loam about 11 
inches thick, and the lower part is light yellowish-brown, 
moderately alkaline clay loam about 6 inches thick. The 
substratum 18 pale-olive, strongly alkaline sandy loam, 
about 9 inches thick, that is underlain by soft sandstone 
at a depth of about 30 inches. . 

Permeability is moderate, and the available water ca- 
pacity is low to moderate. The effective rooting depth 
is 90 to 40 inches. 

These soils are used for range and wildlife habitat, 

Representative profile of Cushman fine sandy loam, 
in an area of Cushman-Brigesdale association, in the 
NWYNWY, sec. 11, T. 45 N., R. 78 W. 

A11—0 to 2 inches, light brownish-gray (2.5Y 6/2) fine sandy 
loam, dark gravish brown (2.5Y 4/2) moist ; mod- 
erate, fine, erumb structure; soft, very friable; many 
roots; neutral; clear, smooth boundary. 

A19—2 to 4 inches, light brownisl-gray (10YR 6/2) loam, 
dark grayish brown (10YR 4/2) moist; weak, thin, 
platy structure parting to moderate, medium, crumb ; 
soft, very friable; many roots; neutral; abrupt, 
smooth boundary. 

B21t-—-4 to 10 inches, yellowish-brown (10YR 5/4) clay loam, 
dark brown (10YR 4/8) moist; weak, coarse, pris- 
matie structure parting to moderate, medium, angu- 
lar blocky; thin discontinuous clay films; slightly 
hard, friable; slightly sticky and slightly plastic; 
few roots; mildly alkaline; clear, smooth boundary. 

B22t—10 to 15 inches, brown (10YR 5/3) clay loam, dark 
brown (10YR 4/3) moist; weak, coarse, subangular 
blocky structure; slightly hard, very friable, slightly 
sticky and nonplastic; few roots; mildly alkaline; 
abrupt, smooth boundary. 

B3ca—15 to 21 inches, light yellowish-brown (2.5Y 6/3) clay 
loam, olive brown (2.5Y 4/4) moist; weak, coarse, 
subangular blocky structure; soft, very friable, 
slightly sticky and nonplastic; strong effervescence; 
many fine specks and threads of calcium carbonate; 
few roots; moderately alkaline; clear, smooth bound- 


ary. 
Clea—21 to 30 inches, pale-olive (SY 6/3) sandy loam, olive 
(5X 5/4) moist; massive; slightly hard, friable, 


slightly sticky; many fine specks and threads of 
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Figure 6.—Area of Cragola-Shingle association along terrace margin of the mesa north of Mayoworth. 


calcium carbonate; violent effervescence; 
alkaline; clear, smooth boundary. 
2---80 inches, soft calcareous sandstone. 


Strongly 


Depth to bedrock ranges from 20 to 40 inches, and depth 
to calcareous material ranges from 12 to 18 inches. Content 
of eoarse fragments ranges from 0 to 15 percent but typieally 
is less than 5 percent. 


T 


The A horizon ranges from 2.5Y to 10YR in hue, is 5 or 6 
in value when dry and 4 or 5 when moist, and ranges from 2 
to 4 in chroma when dry or moist. 

The B2t horizon ranges from 2.5Y to LOYR in hue, is 5 or 6 
in value when dry and 4 or 5 when moist, and ranges from 2 
to 4 in chroma when dry or moist. It is neutral or mildly 
alkaline, This horizon has texture of loam or clay loam. 

The Cea horizon ranges from 5Y to 10YR in hue. It is mod- 
erntely alkaline or strongly nlkaline. 

Cushman-Briggsdale association (CV).—' This associa- 
tion is about 30 percent Cushman fine sandy loam, 6 to 
20 percent slopes; about 25 percent Briggsdale ver y fine 
sandy loam, 6 to 15 percent slopes; and about 20 per- 
cent Renohill clay loam, 6 to 90 percent slopes. The 
Cushman soil has the profile deseribed as representative 
of the Cushman series. These soils occupy rolling or 
hilly uplands. Generally, the Cushman soil is on convex 
hillsides, the Briggsdale soil is on concave hillsides, and 
the Renohill soil is on the upper ridges below the crests. 

Included with these soils in mapping are areas of 
Shingle soils that make up about 15 percent of the acre- 
age and areas of Worf soils that make up about 10 per- 
cent, 

Runoff is medium to rapid, and the hazard of water 
erosion is moderate to high. If the cover is destroyed, 
the hazard of wind erosion is high on the Cushman and 
Brigesdale soils, 


Soils of this association are used for range and a 
wildlife habitat. (Gre! iman and Brigesdale soils in 
capability unit Vle-2, dryland, and Loamy range site, 
10 to 14 inch precipitation zone. Renohill soil in capa- 
bility unit VIe-1, dryland, and Clayey range site, 10 to 
14 inch precipitation zone) 

Cushman-Embry association (CW.—This association 
is about 35 percent Cushman fine sandy loam, 6 to 20 
percent slopes; about 95 percent Embry sandy loam, 
6 to 20 percent slopes; and about 20 percent Jülesburg 
sandy loam, 6 to 20 percent slopes. These soils occupy 
rolling or hilly uplands and alluvial foot slopes. The 
Cushman soil i$ on the upper ridges, the Embry soil is 
on alluvial foot slopes that are on the lee sides of ridges, 
and the Julesburg soil is on alluvial foot slopes. 

Included with these soils in mapping are areas of 
Stoneham soils that make up about 15 percent of the 
acreage and areas of Travessilla soils that make up about 
10 percent, 

Runoff’ is medium to rapid, and the hazard of water 
erosion is moderate to high. If the cover is destroyed, 
the hazard of wind erosion is high. 

Soils of this association are used for range and wild- 
life habitat. (Cushman soil in capability unit VIe-2, dry- 
land, and Loamy range site, 10 to 14 inch precipitation 
zone. Embry and Julesburg soils in capability unit 
VIe-85, dryland, and Sandy range site, 10 to 14 inch 
precipitation zone) 

Cushman-Terry association (CX) 一 人 This association is 
about 40 percent Cushman fine sandy loam, 6 to 90 
percent slopes, and about 30 percent Terry fine sandy 


JOHNSON COUNTY, WYOMING, SOUTHERN PART 27 


loam, 6 to 15 percent slopes. These soils occupy rolling 
or hilly uplands, 

Included with these soils in mapping are areas of 
Ascalon soils that make up about 15 percent of the 
acreage and areas of Tassel soils that make up about 
15 percent and some small sandstone outerops. 

Runoff is medium to rapid, and the hazard of water 
erosion is moderate to high. If the cover is destroyed, 
the hazard of wind erosion is high. 

Soils of this association are used for range and wild- 
life habitat. (Cushman soil in capability unit VIe-9, dry- 
land, and Loamy range site, 10 to 14 inch precipitation 
zone. Terry 8011 in capability unit VIe-5, dryland, and 
Sandy range site, 10 to 14 inch precipitation zone) 


Danko Series 


The Danko series consists of well-drained soils. These 
soils formed in residuum weathered from alkaline shale 
on uplands. Slopes range from 10 to 30 percent. Ele- 
vations range from 4,500 to 5,900 feet. The average an- 
nual precipitation is 10 to 19 inches, the average annual 
soil temperature is about 51? F., and the frost-free season 
is 105 to 110 days. The vegetation is western wheatgrass. 

In a representative profile the surface layer is brown, 
very strongly alkaline clay about 2 inches thick. The 
underlying layer is reddish-brown, very strongly alkaline 
clay, about 10 inches thick, that is underlain by shale 
at a depth of about 19 inches. 

Permeability is slow, and the available water capacity 
18 low. The effective rooting depth is 10 to 20 inches. 

These soils are used for range and wildlife habitat, 

Representative profile of Danko clay, in በሕ area of 
Renohill-Danko association, near the center of sec. 22, 
T. 45 እ, R. 80 W. 


A1—0 to 2 inches, brown (T.5YR 5/4) clay, dark browm 
(T5YR 4/4) moist; moderate, medium and fine, 
granular strueture; slightly hard, friable, very plas- 
tie; strong effervescence; very strongly alkaline; 
abrupt, smooth boundary. 

C1—2 to 12 inches, reddish-brown (5YR 5/4) clay, reddish 
brown (5YR 4/4) moist; massive; extremely hard, 
very firm, very plastic; strong effervescence; very 
Strongly alkaline; gradual, wavy boundary. 

C2—12 to 20 inches, calcareous, reddish-brown, strongly al- 
kaline, shale bedrock. 


Depth to bedrock ranges from 10 to 20 inches. Content of 
exchangenble sodium is more than 15 percent throughout. 
Content of coarse fragments ranges from 0 to 15 percent but 
typically is less than 5 percent. 

The A horizon ranges from 7.5YR to 5YR in hue, is 5 or 6 
in value when dry and 4 or 5 when moist, and is 3 or 4 in 
chroma when dry or moist. In most places it has granular 
structure, but in some places it has subangular blocky strue- 
ture. This horizon is soft or slightly hard when dry. The A and 
C horizons are strongly alkaline or very Strongly alkaline. 

The G horizon ranges from 5YR to 2.5YR in hue, is 5 or 6 
in value when dry, and ranges from 8 to 5 in chroma when 
dry or moist. 


Danko soils are mapped in an association with Renohill soils. 


Decross Series 


The Decross series consists of sloping or moderately 
steep, well-drained soils. These soils formed in alluvium 
derived from limestone. They are on alluvial fans. Slopes 
range from 6 to 15 percent. Elevations range from 7 ,500 
to 9,000 feet. The average annual precipitation is 15 


to 19 inches, the average annual soil temperature is 
about 40° F., the average summer soil temperature is 
about 54? T. The frost-free season is 65 to 70 days, al- 
though light frost can occur during any month. The 
vegetation is Idaho fescue, big sagebrush, and king 
fescue, 

In a representative profile the surface layer is dark 
grayish-brown, neutral loam about 4 inches thick. The 
upper part of the subsoil is dark grayish-brown, neutral 
loam or clay loam about 26 inches thick, and the lower 
part is grayish-brown, neutral loam or clay loam about 
7 inches thick. The substratum is light brownish-gray, 
moderately alkaline loam that reaches to a depth of 60 
inches or more. 

Permeability is moderate, and the available water 
capacity is high. The effective rooting depth is 60 inches 
or more. 

These soils are used for range and wildlife habitat. 

Representative profile of Decross loam, in an area of 
Decross-Woosley association, in the SEA Sin sec. 22, 
T. 46 N., R. 85 W. 


A1—O to 4 inches, dark grayish-brown (10YR 4/2) loam, very 
dark brown (10YR 2/2) moist; strong, very fine, 
granular structure; soft, very friable; neutral: clear, 
smooth boundary. 

B1—4 to 9 inches, dark grayish-brown (10YR 4/2) loam, 
very dark brown (10YR 2/2) moist; weak, medium, 
subangular blocky structure parting to moderate, 
medium, granular; slightly hard, very friable; a few 
glossy patches on ped faces; neutral; clear smooth 
boundary. 

B2t—9 to 30 inches, dark grayish-brown (10YR 4/2) clay 
loam, very dark grayish brown (10YR 3/2) moist; 
moderate, medium, prismatie structure parting to 
moderate, medium, subangular blocky; slightly hard, 
very friable; peds are very hard; many, thin, wax- 
like patches and seams on ped faces; waxlike coat- 
ings in root channels and pores; 5 percent limestone 
fragments; neutral; clear, wavy boundary. 

B3ca—30 to 37 inches, grayish-brown (10YR 5/2) loam, dark 
grayish brown (10YR 4/2) moist; weak, medium, 
prismatie strueture parting to moderate, medium, 
subangular blocky; slightly hard, very friable; peds 
are hard; a few glossy patches on ped faces; some 
visible secondary calcium carbonate occurring as con- 
eretions and in thin seams; strong effervescence; 
moderately alkaline; 5 percent limestone fragments; 
gradual, wavy boundary. 

Cca—37 to 60 inches, light brownish-gray (2.5Y 6/2) loam, 
grayish brown (2.5Y 5/2) moist; massive; hard, 
very friable; 5 percent limestone fragments; visible 
secondary calcium carbonate occurring as concretions, 
in thin seams and streaks, and as coatings on un- 
dersides of coarse fragments; strong effervescence; 
moderately alkaline. 


Depth to calcareous material ranges from 16 to 40 inches. 
and thiekness of the solum ranges from 20 to 50 inches, Con- 
tent of coarse fragments ranges from 0 to 15 percent. The 
fragments mainly are small limestone fragments. 

The A1 horizon ranges from 2.5Y to 10YR in hue, is 4 or 5 
in value when dry and 2 or 3 when moist, and ranges from 
1 to 3 in chroma when dry or moist. It ranges from slightly 
acid to mildly alkaline. In most places its primary structure 
is granular or crumb, but in some places it is subangular 
blocky. This horizon is soft or slightly hard when dry. 

The B2t horizon ranges from 2.5Y to 7.5YR in hue, is 4 
or 5 in value when dry and 2 or 8 when moist, and is 2 or 
8 in chroma when dry or moist. It is neutral or mildly alka- 
line. In most places its primary structure is prismatic, but 
in some places it is subangular blocky. It is typically loam 
or clay loam;' but in some places it is sandy clay loam, and more 
than 15 percent but less than 88 percent of the sand is fine 
sand or coarser, 
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The Cea horizon ranges from 2.5X to 10YR in hue. The cal- 
eium earbonate equivalent ranges from about 3 to 14 percent. 
Decross-Woosley association (DE).—'l'his association 18 
about 40 percent Decross loam, 6 to 15 percent slopes; 
about 20 percent Woosley loam, 6 to 20 percent slopes; 
and about 20 percent Nathrop stony loam, 10 to 30 per- 
cent slopes (fig. 7). 'The Decross soil has the profile de- 
scribed as representative of the Decross series. ‘These soils 
occupy valleys and ridges. The Decross soil is on the 
lower alluvial fans, the Woosley soil is above the Decross 
soils on hillsides, and the Nathrop soil is on ridges. 

Included with these soils in mapping are areas of La- 
porte soils that make up about 15 percent of the acreage 
and narrow, stony-bottomed drainageways that make up 
about 5 percent, 

Runoff is medium to rapid on the Decross and Woosley 
soils but rapid on Nathrop soils. The hazard of erosion is 
moderate to high on the Decross and Woosley soils but 
high on the Nathrop soil. 

Soils of this association are used for range and wildlife 
habitat. (Deeross and Woosley soils in capability unit 
VIe-2, dryland, and Loamy range site, 15 to 19 inch pre- 
cipitation zone. Nathrop soil in capability unit. Vls-9, 
dryland, and Coarse Upland range site, 15 to 19 inch pre- 
cipitation zone) 


Dell Series 


The Dell series consists of sloping to moderately steep, 
well-drained soils. These soils formed in alluvium derived 
from limestone. These soils are on north-facing hillsides 
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in the mountains, Slopes range from 6 to 20 percent. Ble- 
vations range from 7,500 to 9,000 feet. The average an- 
nual precipitation is 18 to 19 inches, the average annual 
soil temperature is 40? to 42? F., and the average summer 
soil temperature 18 88" to 54? F. The frost-free season 
is 60 to 65 days, although frost can occur during any 
month. 'The vegetation 18 “Douglas- fir, Engelmann spr uce, 
and lodgepole pine. 

In a representative profile, 1 inch of forest litter cov- 
ers a surface layer of dark grayish-brown, slightly acid 
loam about 3 inches thick. The upper part of the sub- 
surface layer is light brownish-gray, slightly acid loam 
about 8 inches thiek, and the lower part is brown, slightly 
acid clay loam about 4 inches thick. The subsoil is dark- 
a brown, or yellowish-brown, slightly acid or neu- 

ral clay loam, about 22 inches thick, that 1s stony in the 
ee er 12 inches, The substratum is yellowish-brown, mod- 
erately alkaline stony clay loam, about 10 inches "thick, 
that is underlain by fractured limestone at a depth of 
about 42 inches. 

Permeability 18 moderately slow, and the available 
water capacity is high. The effective rooting depth is 
40 inches or more. 

These soils are used for woodland and watershed. 

Representative profile of Dell loam, in an area of 
Cloud Peak-Dell association, about one-quarter mile west 
of the old Flagle sawmill, in the SW14NEV, sec. 23, T. 
45 N., R. 85 W. 

011 inch to 0, decomposed forest litter. 
A1—0 to 3 inches, dark grayish-brown (10YR 4/2) loam, very 
dark brown (10YR 2/2) moist; moderate, coarse, 


Figure 7.—Decross-Woosley association is in foreground. 
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crumb structure; soft, very friable; 
slightly acid; clear, smooth boundary. 

A2—3 to 6 inches, light brownish-gray (10YR 6/2) loam, 
grayish brown (10YR 5/2) moist; weak, thin, platy 
Structure parting to wenk, fine, crumb; soft, very 
friable; many bleached sand grains; few roots; 
slightly acid ; gradual, wavy boundary. 

A&B—6 to 10 inches, brown (10YR 5/3) clay loam, dark 
yellowish brown (10YR 3/4) moist; pockets of light- 
gray (10YR 7/2) bleached material from the A? 
horizon ; weak, fine, angular blocky structure; slightly 
hard, firm, slightly sticky and slightly plastic; thin 
patehy clay films; few roots; slightly acid; gradual, 
wavy boundary. 

B21t—10 to 13 inches, dark-brown (10YR 4/3) clay loam, 
dark yellowish brown (10YR 4/4) moist; moderate, 
fine, angular blocky structure parting to strong, 
very fine, anguiar bloeky; hard, firm, sticky and 
plastic; thick continuous clay films on ped faces; 
rew large tree roots; slightly acid; clear, wavy 
boundary. 

B22t—13 to 20 inches, brown (7.5YR 5/4) clay loam, dark 
yellowish brown (10YR 4/4) moist; strong, fine and 
very fine, angular blocky structure; hard, firm, sticky 
and plastic; thick continuous clay films on all ped 
faces: few tree roots; slightly acid; clear, smooth 
boundary. 

20 to 32 inches, vellowish-brown (10YR 5/4) stony clay 
loam, dark yellowish brown (10YR 4/4) moist; 
moderate, fine, angular blocky structure; slightly 
hard, firm, sticky and plastic; thin patchy clay films; 
many stones which make up less than 50 percent 
of mass; neutral; gradual, wavy boundary. 

O—32 to 42 inches, yellowish-brown (10YR 5/4) stony clay 
loam, dark brown (10YR 4/3) moist; massive; 
slightly hard, firm, sticky and slightly plastic; 40 
percent stones; slight effervescence; moderately anl- 
kaline; gradual, wavy boundary. 

R—42 inches, fractured limestone bedrock. 


many roots; 


B3 


Depth to bedrock is 40 inches or more, depth to calcareous 
material ranges from 26 to 40 inches, and thickness of the 
solum ranges from 24 to 40 inches. These soils have n cal- 
careous C horizon, but they do not have a consistent acen- 
mulation of secondary carbonates, Content of coarse frag- 
ments ranges from 5 to 45 percent but typically is about 10 
percent throughout the solum and 25 percent in the C horizon. 

The A2 horizon ranges from 10YR to 7.5YR in hue, is 5 or 
6 in value when dry and 4 or 5 when moist, and ranges from 
2 to 4 in chroma when dry or moist. Tt ranges from medium 
neid to neutral. 


‘The B2t horizon ranges from 10YR to 7.5YR in hue, ranges 
from 4 to 6 in value when dry and is 4 or 5 when moist, and 
ranges from 2 to 4 in chroma when dry or moist. It is clay 
loam or clay and is 35 to 45 percent clay. This horizon ranges 
from slightly acid to mildly alkaline. 

The € horizon ranges from 2.5Y to T5YR in hue, Jt ranges 
from mildly alkaline to strongly alkaline. 


Dell soils are mapped in an association with Cloud Peak, 
Soils. 


Devoe Series 


The Devoe series consists of moderately steep to steep, 
well-drained soils. These soils formed in residunm weath- 
ered from reddish-colored shale on ridges and hillsides 
in the mountains. Slopes range from 10 to 40 percent, 
Elevations range from 7,500 to 9,000 feet. The average 
annual precipitation is 15 to 19 inches, the average an- 
nual soil temperature is about 41? F., and the average 
summer soil temperature is about 54? F. The frost-free 
season is 65 to 70 days, although frost can occur during 
any month. The vegetation is Idaho feseue, bluebunch 
wheatgrass, and scattered pine trees. 

In a representative profile the surface layer is brown, 
moderately alkaline gravelly loam about 9 inches thick. 


The subsoil is light reddish-brown, moderately alkaline 
gravelly clay loam, about 6 inches thick, that is underlain 
by reddish-brown shale at a depth of about 15 inches. 
Permeability is moderate, and the available water ca- 
pacity is low. The effective rooting depth is 10 to 20 
inches. EN : : 
These soils are used for range and wildlife habitat. 
Representative profile of Devoe gravelly loam in the 
NWY,SWY, sec. 96, T. 45 N., R. 84 W. E 

A1—0 to 9 inches, brown (7.5YR 5/3) gravelly loam, dark 
brown (7.5YR 3/3) moist; strong, fine, crumb struc- 
ture; soft, very friable; 20 percent pebbles and 
cobblestones, much of which is concentrated at the 
surface; strong effervescence; moderately alkaline; 
gradual, smooth boundary. 

B2—9 to 15 inches, light reddish-brown (5YR 0/4) gravelly 
clay loam, reddish brown (5YR 4/4) moist; weak 
prismatic structure parting to fine suhangular 
blocky ; slightly hard, very friable; 15 percent peb- 
bles, mostly limestone; strong effervescence; mod- 
erately alkaline; gradual, wavy boundary. 

C—15 inches, reddish-brown, calcareous shale that has thin 
discontinuous lenses of limestone. 


Depth to bedrock ranges from 10 to 20 inches. Content of 
coarse fragments ranges from 15 to 25 percent. The frag- 
ments mainly are limestone pebbles and cobblestones. The 
profile is typically gravelly loam or gravelly clay loam, but 
in some places it is gravelly sandy clay loam., Less than 35 
percent of the sand fraction is fine sand or coarser. 

The Al horizon ranges from 7.5YR to 25YR in hue, is 4 
or 5 in value when dry and 2 or 8 when moist, and is 2 or 8 
in chroma when dry or moist. It is mildly alkaline or mod- 
erately alkaline. In most places it has fine crumb Structure, 
hut in some places it has subangular bloeky structure, "This 
horizon is soft or slightly hard when dry. 


The B2 horizon ranges from 5YR to 10YR in hue, is 8 or 8 
in value when dry and 4 or 8 when moist, and ranges from 8 
to 5 in chroma when dry or moist. It is moderately alkaline 
or strongly alkaline. 

Devoe-Rock land complex, 10 to 30 percent slopes 
IDRD].— This complex is about 60 percent Devoe gravelly 
loam, 10 to 30 percent slopes, and about 20 percent Rock 
land, The Devoe soil has the profile described as repre- 
sentative of the Devoe series. These soils occupy ridges. 
The Devoe soil is on hillsides and ridge crests. and the 
Rock land is ledges and outerops, typically at the upper 
edge of ridges. 

Included with these soils in mapping are areas of 
Tripit soils that make up about 15 percent of the acrenge 
and areas of Amsden soils that make up about 5 percent, 

Runoff is rapid, and the hazard of erosion is high. 

Soils of this complex are used for range and wildlife 
habitat. (Capability unit VIIe-14, dryland. Devoe soil in 
Shallow Clayey range site, 15 to 19 inch precipitation 
zone, and Rock land not in a range site) 


Embry Series 


The Embry series consists of sloping or moderately 
steep, well-drained soils. These soils formed in alluvium 
derived from sandstone. They are on foot slopes. Slopes 
range from 6 to 20 percent. Elevations range from 4,500 
to 5,000 feet. The average annual precipitation is 10 to 14 
inches, the average annual soil temperature is 50° F., and 
the frost-free season is 105 to 110 days. The vegetation is 
prairie sandreed, blue grama, and silver sagebrush. 

In a representative profile the surface layer is light 
brownish-gray, slightly acid sandy loam about 16 inches 
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thick. The underlying layer is light brownish-gray or 
pale-brown, neutral sandy loam that reaches to ዜ depth 
of 60 inches or more. 

Permeability is moderately rapid, and the available 
water capacity is moderate to high. The effective rooting 
depth is 60 inches or more. 

These soils are used for range and wildlife habitat. 

Representative profile of Embry sandy loam, in an 
area of Gateson-Embry association, in the SW14SW14 
sec. 19, T. 49 N., R. 78 W. 


A1—0 to 16 inches, light brownish-gray (10YR 6/2) sandy 
loam, dark grayish brown (10YR 4/2) moist; moder- 
ate, fine, granular structure; soft, very friable; 
slightly acid ; elear, smooth boundary. 

C1—16 to 23 inches, light brownish-gray (10YR 6/2) sandy 
loam, dark grayish brown (10YR 4/2) moist; mas- 
sive to weak subangular blocky structure; slightly 
hard, very friable; few small krotovinas; neutral; 
gradual, wavy boundary. 

02---98 to 60 inches, pale-brown (10YR 6/3) sandy lonm, dark 
brown (10YR 4/3) moist; massive; slightly hard, 
very fríable; neutral. 

Content of coarse fragments ranges from 0 to 15 percent 
but typically is less than 5 percent. The fragments are 
mainly shale. The texture between depths of 10 and 40 inches 
generally is sandy loam, but it is fine sandy loam or loam 
in places. More than 35 percent of the sand fraction is fine 
sand or coarser. 

The Al horizon ranges from 2.5Y to 7.5YR, is 5 or 6 in 
value when dry and 4 or 5 when moist, and is 2 or 3 in 
chroma when dry or moist. It ranges from medium acid to 
mildly alkaline. In most places it has granular structure, but 
iu some places it has subangular blocky structure. This horizon 
is soft or slightly hard when dry. 

The C horizon ranges from 2.5Y to 7.5YR in hue, is 5 or 
6 in value when dry and 4 or 5 when moist, and ranges 
from 2 to 4 in chroma when dry or moist. It is slightly acid 
or neutral. 

Embry soils are mapped in associations with Cushman, 
Gateson, Maysdorf, Pugsley, and Schooner soils. 


Englewood Series 


The Englewood series consists of sloping, well-drained 
80118. These soils formed in alluvium derived from shale. 
They are on foot slopes. Slopes range from 6 to 10 per- 
cent. Elevations range from 5,000 to 5,500 feet. The aver- 
age annual precipitation is 12 to 14 inches, the average 
annual soil temperature is about 50? F., and the frost- 
free season is 100 to 108 days. The vegetation is western 
wheatgrass, green needlegrass, and big sagebrush. 

In a representative profile the surface layer 18 grayish- 
brown, neutral silty clay loam about 3 inches thick. The 
subsoil is dark grayish-brown or grayish-brown, neutral 
or mildly alkaline silty clay or clay about 31 inches thick. 
The substratum is grayish-brown, moderately alkaline 
clay that reaches to ቤ depth of 60 inches. 

Permeability is slow, and the available water capacity 
is high. The effective rooting depth is 50 to 60 inches. 

These soils are used for range and wildlife habitat. 

Representative profile of Englewood silty clay loam, 
in an area of Wormser-Englewood association, in the 
NW, NW?3/ sec. 26, T. 49 N., R. 83 W. 

Al 一 0 to 8 inches, grayish-brown (2.5Y 5/2) silty clay loam, 
very dark grayish brown (2.5Y 3/2) moist; moderate, 
medium, crumb structure; soft, firm, sticky and 
plastic; many roots; neutral; clear, smooth boundary. 

ኸ1--8 to 7 inches, dark grayish-brown (2.5Y 4/2) silty clay, 
very dark grayish brown (2.5Y 3/2) moist; moderate, 
very fine, subangular blocky structure parting to 


strong, medium, crumb; hard, firm, sticky and 
plastic; very many roots; neutral; clear, smooth 
boundary. 


B21t—7 to 16 inches, dark grayish-brown (2.5Y 4/2) clay, 
very dark grayish brown (2.5Y 3/2) moist; moderate, 
medium, prismatic structure parting to moderate, 
fine, subangular blocky; extremely hard, extremely 
firm, very sticky and very plastic; thick continuous 
clay films on all surfaces; many roots; neutral; 
clear, smooth boundary. 

B22t—16 to 22 inches, grayish-brown (2.5Y 5/2) clay, very 
dark grayish brown (2.5Y 3/2) moist; weak, fine to 
medium, subangular blocky structure; hard, ex- 
tremely firm, very sticky and very plastic; few roots; 
few, thick, patehy clay films on ped faces; many 
polished surfaces; neutral; clear, smooth boundary. 

B3—922 to 84 inches, grayish-brown (2.5Y 5/2) clay, dark 
grayish brown (2.5Y 4/2) moist; wenk, medium, 
subangular blocky structure; very hard, extremely 
firm, very sticky and very plastie; few, thin, patehy 
clay films on ped faces; many polished surfaces; 
very few roots; mildly alkaline; clear, smooth 
boundary. 

Cea—34 to 60 inches, grayish-brown (2.5Y 5/2) clay, dark 
grayish brown (2.5 4/2) moist; massive; hard, 
very firm, very sticky and very plastic; strong 
effervescence; few fine patches and many coarse 
patches of carbonates; moderately alkaline. 


In most places depth to bedrock is 60 inches or more, but 
in some places, it is 50 to 60 inches. Depth to calenreous 
material ranges from 18 to 36 inches, and thiekness of the 
solum ranges from 18 to 40 inches. Content of coarse frag- 
ments ranges from 0 to 10 percent but typically is less than 
5 percent. 

The A1 horizon ranges from 2.5Y to 10YR in hue, is 4 
or 8 in value when dry and 2 or 3 when moist, and ranges 
from 1 to 8 in chroma when dry or moist. The A and B hori- 
zons are neutral or mildly alkaline. 

The B2t horizon ranges from 2.5Y to 10YR in hue, is 4 
or 5 in value when dry and 2 or 8 when moist, and ranges 
from 1 to 3 in chroma when dry or moist. 

The C horizon ranges from 2.5Y to 10YR in hue. It is 
heavy clay loam or clay that is about 38 to 45 percent clay. 

Englewood soils are mapped in an association with Wormser 
soils. 


Fort Collins Series 


The Fort Collins series consists of nearly level to 
moderately steep, well-drained soils. These soils formed 
in alluvium. They are on alluvial fans and foot slopes. 
Slopes range from 0 to 15 percent. Elevations range from 
4,500 to 5,200 feet. The average annual precipitation is 
10 to 14 inches, the average annual soil temperature is 
about 51° F., and the frost-free season is 100 to 105 days. 
The vegetation is western wheatgrass, blue grama, and 
big sagebrush. 

In a representative profile the surface layer is light 
brownish-gray, neutral fine sandy loam about 5 inches 
thick. The upper part of the subsoil is grayish-brown, 
mildly alkaline loam about 3 inches thick, and the lower 
part 18 brown or yellowish-brown, mildly alkaline clay 
loam about 13 inches thick over pale-brown, strongly al- 
kaline loam about 9 inches thick. The substratum is pale- 
brown, strongly alkaline loam that reaches to a depth 
of 60 inches or more. 

Permeability is moderate, and the available water ca- 
pacity is high. The effective rooting depth is 60 inches 
or more. 

These soils are used for irrigated hay, pasture, and 
small grain; for dryland small grain; for range; and as 
wildlife habitat, 
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Representative profile of Fort Collins fine sandy loam, 
in an area of Fort Collins-Ulm association, in the center 
of sec. 29, T. 45 N., R. 81 W. 


A1—0 to 5 inches, light brownish-gray (10YR 6/2) fine sandy 
loam, grayish brown (10YR 5/2) moist; moderate, 
fine, granular structure; soft, very friable, nonsticky 
und nonplastic; many roots; neutral; clear, smooth 
boundary. 

B1—5 to 8 inches, grayish-brown (10YR 5/2) loam, dark 
grayish brown (10YR 4/2) moist; moderate, fine, 
angular blocky structure; slightly hard, friable, 
sticky and slightly plastic; few roots; thin clay 
films on vertical and horizontal ped faces; mildly 
alkaline; clear, smooth boundary. 

B21t—S to 15 inches, brown (10YR 5/3) clay loam, dark brown 
(10YR 4/3) moist; weak, medium, prismatic struc- 
ture parting to weak, medium, angular blocky; 
slightly hard, firm, sticky and plastic; few roots; 
thick continuous clay films on vertical and horizon- 
tal ped faces; mildly alkaline; clear, smooth bound- 
ary. 

15 to 21 inches, yellowish-brown (10YR 5/4) clay 
loam, dark yellowish brown (10YR 4/4) moist; 
weak, coarse, prismatie structure parting to weak, 
medium, angular blocky; slightly hard, friable, 
slightly sticky and slightly plastic: very few roots: 
thin patches of clay films on horizontal and vertical 
ped faces; mildly alkaline; clear, smooth boundary. 

B3ca—21 to 30 inches, pale-brown (10YR 6/3) loam, brown 
(10YR 5/3) moist; weak, coarse, angular blocky 
Strueture; loose, very friable, nonsticky and non- 
plastie; strong effervescence; few thin clay films on 
vertical and horizontal ped faces: few fine threads 
of carbonates; strongly alkaline; clear, smooth 
boundary. 

Cca—30 to 60 inches, pale-brown (10YR 6/3) loam, brown 
(10፡5 5/3) moist; massive; loose, very friable, non- 
sticky and nonplastic; thin seams of secondary cal- 
cium carbonate; strongly alkaline. 


Depth to calcareous material ranges from 14 to 94 inches, 
and thickness of the solum ranges from 16 to 30 inches. Con- 
tent of coarse fragments ranges from 0 to 15 percent but 
typienlly is less than 5 percent. 


The A1 horizon ranges from 2.5Y to 10YR in hue, is 5 or 
G in value when dry and 4 or 5 when moist, and is 2 or 8 in 
chroma when dry or moist. The A horizon and upper part of 
the B horizon are neutral or mildly alkaline. 


The B2t horizon ranges from 2.5Y to 10YR in hue, ranges 
from 4 to 6 in value when dry and is 4 or 5 when moist, and 
ranges from 2 to 4 in chroma when dry or moist. Tt is heavy 
loam or clay loam that is 90 to 35 percent clay. 

The C horizon ranges from 2.5Y to 10YR in hue. It is mod- 
erately alkaline or strongly alkaline. 

Fort Collins loam, 0 to 3 percent slopes (FcA).—This 
soil is on alluvial fans. It has a profile similar to the one 
described as representative of the series, except that the 
Surface laver is loam 6 to 8 inches thick. —— 

Included with this soil in mapping are areas of Stone- 
ham and Zigweid soils. 

Runoff is slow, and the hazard of water erosion is 
slight. The hazard of wind erosion is moderate. 

This soil is used for irrigated hay, pasture, and small 
grain and for dryland spring whent and hay. (Capabil- 
ity units IVe-2, dryland, and Ile-9, irrigated; Loamy 
range site, 10 to 14 inch precipitation zone) ` 

Fort Collins loam, 8 to 6 percent slopes (FcB).—This 
soil is on alluvial fans. It has a profile similar to the 
one described as representative of the series, except that 
the surface layer is loam about 6 to 8 inches thick. 

Included with this soil in mapping are areas of Stone- 
ham, Zigweid, and Kim soils. 

629-425 — 15— A 


B22t 


Runoff is medium, and the hazard of water erosion is 
moderate. 

This soil is used for irrigated hay, pasture, and small 
grain and for dryland spring wheat and hay. (Capabil- 
ity units IVe-2, dryland, and IIIe-9, irrigated; Loamy 
range site, 10 to 14 inch precipitation zone) . 

Fort Collins-Ascalon association (FO).—This associa- 
tion is about 45 percent Fort Collins fine sandy loam, 
6 to 15 percent slopes, and about 25 percent Ascalon fine 
sandy loam, 6 to 15 percent slopes. These soils occupy 
alluvial fans at the base of high terraces. The Fort Col- 
lins soil is in lower valleys, and the Ascalon soil is in 
upper valleys and. pockets that are snowpack areas. 

Included with these soils in mapping are areas of Wolf 
soils that make up about 15 percent of the acreage, areas 
of Ulm soils that make up about 10 percent, and areas. 
of Stoneham soils that make up about 5 percent. 

Runoff is medium to rapid, and the hazard of water 
erosion is moderate to high. If the cover is destroyed, the 
hazard of wind erosion is high. I 

Soils of this association are used for range and wildlife 
habitat. (Fort Collins soil in capability unit Vle-2, dry- 
land, Ascalon soil in capability unit, Vle-5, dryland. Both 
soils in Loamy range site, 10 to 14 inch precipitation 
zone) 

Fort Collins-Ulm association (FU).—This association 
is about 50 percent Fort Collins fine sandy loam, 3 to 10 
percent slopes, and 30 percent Ulm loam, 3 to 10 percent 
slopes. These soils have the profiles described as repre- 
sentative of the Fort Collins and Ulm series. They occupy 
alluvial fans. The Fort Collins soil is in the upper areas 
and on convex fans, and the Ulm soil is in the lower val- 
leys and on concave parts of the landscape. 

Included with these soils in mapping are areas of 
Stoneham soils that make up about 10 percent of the 
acreage. Also included are areas of Cragola soils that 
make up about 5 percent and areas of Shingle soils that 
make up about 5 percent. The Cragola and Shingle soils 
are on low ridges. 

Runoff is slow to medium, and the hazard of water 
erosion is slight to moderate. If the cover is destroyed, 
the hazard of wind erosion is high on the Fort Collina 
soil. 

Soils of this association are used for range and wild- 
life habitat. (Capability unit IVe-2, dryland; Loamy 
range site, 10 to 14 inch precipitation zone) 


Garrett Series 


The Garrett series consists of sloping or moderately 
steep, well-drained soils. These soils formed in alluvium 
derived from reddish-colored sandstone and siltstone. 
They are on foot slopes. Slopes range from 6 to 15 per- 
cent. Elevations range from 4,500 to 8,900 feet. The 
&verage annual precipitation is 10 to 14 inches, the aver- 
age annual soil temperature js about 59? F., and the 
frost-free season is 105 to 110 days. The vegetation is 
western wheatgrass, blue grama, big sagebrush, and 
needle-and-thread. 

In a representative profile the surface layer is grayish- 
brown, neutral sandy loam about 4 inches thick. The up- 
per part of the subsoil is brown, neutral sandy loam about 
5 inches thick, and the lower part is reddish-brown, neu- 
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tral or mildly alkaline sandy clay loam or sandy loam 
about 97 inches thick, The substratum is light reddish- 
brown, moderately alkaline sandy loam that reaches to 
a depth of 60 inches or more. 

Permeability is moderate, and the available water ca- 
pacity is moderate to high. The effective rooting depth 
is 60 inches or more. 

These soils are used for range and wildlife habitat. 

Representátive profile of Garrett sandy loam, in an 
area of Maysdorf-Garrett association, in the unsection- 
ized part of Johnson County 8 miles east of Urrity Ranch 
headquarters. 


A1—0 to 4 inches, grayish-brown (10YR 5/2) sandy loam, 
dark, brown (10YR 8/3) moist; strong, very fine, 
granular strueture; soft, véry friable; neutral ; clear, 
smooth boundary. 

B1—4 to 9 inches, brown (፻.8ቺ፪ 5/3) sandy loam, dark 
brown (7.5YR,3/3) moist; weak, very coarse, pris- 
matie structure parting. to weak, coarse, subangular 
blocky; slightly hard, very friable; thin glossy cont- 
ings on some sand grains; neutral; clear, smooth 
boundary. 

B21t—9 to 24 inches, reddish-brown (SYR 5/83) sandy clay 
loam, dark reddish brown (5YR 8/3) moist; mod- 
erate, coarse, prismatie structure parting to moder- 
nte, coarse, subangular blocky; slightly hard, very 
friable; thin waxlike patches on ped faces; glossy 
coatings in root channels; thin waxlike coatings on 
sand grains and waxlike bridgings between sand 
grains; neutral; clear, wavy boundary. 

B22t—24 to 80 inches, reddish-brown (5፻ቬ 5/3) sandy clay 
loam,. reddish brown (5YR 4/3) moist; moderate, 
coarse, prismatie structure parting to moderate, 
conrse, sübangular blocky; slightly hard, very fri- 
able; peds are hard; thin waxlike bridgings between 
sand grains; neutral; gradual, smooth boundary. 

B3—30 to 36 inches, reddish-brown (5YR 5/3) sandy loam, 
reddish brown (5YR 4/3) moist; weak, coarse, sub- 
angular blocky strueture; slightly hard, very fri- 
able; a few glossy coatings on sand grains and a 
few waxlike bridgings between sand grnins; mildly 
alkaline; gradual, smooth boundary. 

Cca—36 to 60 inches, light reddish-brown (5YR 6/3) sandy 
loam, reddish brown (5YR 4/3) moist;. massive; 
Soft, very friable; some visible secondary enleium 
carbonate occurring as concretions, in thin seams 
and streaks, and as coatings on sand grains; strong 
effervescence; moderately alkaline. 


The Al horizon ranges from 10YR to ".5YR in hue, is 
4 or 5 in value when dry and 2 or 3 when moist, and is 2 
or 3 in chroma when dry or moist. In most places the pri- 
mary structure is granular, but in some places it is sub- 
angular blocky. This horizon is soft or slightly hard when 
dry. The A and B horizons are neutral or mildly alkaline. 

The B21t horizon ranges from SYR to IOR in hue, is 4 
or 5 in value when dry and 2 or 3 when moist, and is 2 or 8 
in chroma when dry or moist. The B22t horizon ranges 
from 5YR to 10YR in hue, 18-5 or 6 in value when dry and 
4 or 8 when moist, and is 3 or 4 in chroma when dry or 
moist. In most places the primary structure in the B horizon 
is coarse and prismatic, but in some places it is subangular 
blocky. This horizon generally is sandy clay loam, but in 
some places it is loam or sandy loam. More than 85 percent of 
the sand fraction is fine sand or coarser. 

The € horizon ranges from 5YR to 10R in hue. It is mildly 
alkaline or moderately alkaline. 

Garrett soils are mapped in associations with Mnysdorf 
and Pugsley soils. 


Gateson Series 


The Gateson series consists of moderately steep or 
steep, well-drained to somewhat excessively drained. soils. 
These soils formed in residuum weathered from sand- 


stone. They’ are on ridges and hillsides on Pine Ridge, 
near Sussex and Linch. Slopes range from 10 to 30 -per- 
cent. Elevations range from 5,000 to 6,000 feet. The aver- 
age annual precipitation is 12 to 14 inches, the average 
annual soil temperature is about 46% F., and the frost- 
free season is 90-to 100 days. The vegetation is ponderosa 
pine and à sparse undércover of grass and woody plants. 

In a representative profile 4 inches of forest litter cov- 
ers a surface layer of grayish-brown, slightly acid loam 
about 2 inches thick. The upper part of the subsurface 
layer is white, slightly acid very fine sandy loam about 
8 inches thick, and the lower part is mixed, mainly white 
and grayish-brown, slightly acid loam 4 inches thick. 
The subsoil is grayish-brown, medium acid clay loam, 
about 10 inches thick, that is underlain by sandstone and 
shale at a depth of about 24 inches. 

Permeability is moderate, and the available water ርቤ- 
pacity is low to moderate, The effective rooting depth is 
20 to 40 inches. 

These soils are used as woodland and wildlife habitat. 

Representative profile of Gateson loam, in an area of 
Gateson-Embry association, in the SEJ4SW!14 sec. 12, 
T. 49 N., R. 78 ገ 


O1— inches to 1 inch, undecomposed organic material that 
mainly eonsists of needles, bark, twigs, nnd pine 
cones. 

O2—1 inch to 0, partly decomposed organic material that 
mainly consists of needles, lark, twigs, and pine 
cones, 

A1—0 to 2 inches, grayish-brown (10YR 5/2) loam, dark 
grayish brown (10YR 4/2) moist; moderate, fine, 
crumb structure; soft, very friable; slightly acid; 
clear, wavy boundary. 

A2—2 to 10 inches, white (10YR 8/2) very fine sandy loam, 
light brownish gray (2.5Y 6/2) moist; moderate, 
thin, platy strueture parting to moderate, fine, gran- 
ular; soft, very friable; vesicular; slightly acid; 
gradual, wavy boundary. 

A&B—10 to 14 inches, mixed colors that include grayish-brown 
(10YR 5/2) and white (10YR 8/2) loam, dark 
grayish brown (10YR 4/2) and light brownish gray 
(2.5Y 6/2) moist; moderate, fine, subangular blocky 
structure; slightly hard, very friable; thin glossy 
patches on the more clayey ped faces; this horizon 
consists of seams and nodules of clayey material 
from the B2t horizon embedded in a light-colored 
matrix of material from the A2 horizon; slightly 
acid; diffuse, wavy boundary. 

B2t—14 to 24 inches, grayish-brown (10YR 5/2) clay loam, 
dark grayish brown (10YR 4/2) moist: moderate, 
slightly hard, very friable; individual peds are very 
hard; thin, inconsistent, light-colored coatings of 
bleached sand and silt on some ped faces: many, 
thin, waxlike patches on ped faces and waxlike coat- 
ings in root channels; medium acid; gradual, wavy 
boundary. 

C—24 inches, noncalcareous shale and 
lenses of sandstone. 


Depth to bedrock ranges from 20 to 40 inches. The Al 
horizon is lacking in some profiles. 

The A2 horizon ranges from 2.5Y to 10YR in hue, from 6 
to 8 in value when dry and from 4 to 0 when moist, and 
from 2 to 4 in ehroma when dry or moist. It ranges from 
medium acid to mildly alkaline. In most plaees the primary 
structure is platy, but in some places it is granular or sub- 
angular bloeky. This horizon is soft or slightly hard when 
dry. 

The B2t horizon ranges from 2.5Y to 7.5YR in hue, is 5 or 
6 in value when dry and 4 or 8 when moist, and ranges from 
2 to 4 in chroma when dry or moist. It ranges from strongly 
acid to neutral. It generally is clay loam, but in places it is 
silt lonm, loam, or sandy clay lonm. Less than 35 percent 
of the sand fraction is fine sand or coarser, 


thin discontinuous 
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Gateson-Embry association (GA).—This association is 
about 40 percent Gateson loam, 10 to 30 percent slopes, 
and about 30 percent Embry sandy loam, 6 to 20 percent 
slopes. These soils have the profiles described as represen- 
tative of the Gateson and Embry series. They occupy 
hillsides. and foot slopes. The Gateson soil is on north- 
and east-facing hillsides under pine trees, and the Embry 
soil is on foot slopes under grass. 

Included with these soils in mapping are areas of 
Schooner soils that make up about 20 percent. of the 
acreage. Also included are areas of Pugsley soils that 
make up about 5 percent and areas of Rencalson soils 
that make up about 5 percent. 

Rünoff is rapid on the Gateson soil and medium to 
rapid on the Embry soil. ከ6 hazard of water erosion 18 
high on the Gateson soil and moderate to high on the 
Embry soil. If the cover is destroyed, the hazard of wind 
erosion is high on the Embry soil. 

Soils of this association are used for woodland and 
range. The dominant tree species in woodland on the 
Gateson soil is ponderosa pine. Woodland production is 
limited to posts, poles, and isolated tracts of sawtimber. 
The trees increase in size and. density as rainfall and ele- 
vation increase, toward the southern county line. The 
Gateson part of this association is in woodland group 5. 
(Gateson soil in capability unit VIe-2, dryland; not in 
a range site. Embry soil in capability unit VIe-5, dry- 
land, and Sandy range site, 10 to 14 inch precipitation 
zone) 


Gaynor Series 


The Gaynor series consists of sloping or moderately 
steep, well-drained soils. These soils formed in residuum 
weathered from shale. They are on uplands and are ex- 
tensive in the area of Ninemile Creek and Fourmile Creek. 
Slopes range from 6 to 20 percent. Elevations range from 
4,500 to 5,200 feet. The average annual precipitation is 10 
to 14 inches, the average annual soil temperature is about 
51° F., and the frost-free season is 105 to 110 days. The 
vegetation is western wheatgrass, big sagebrush, and green 
needlegrass. 

In a representative profile these soils are light olive- 
brown, moderately alkaline or strongly alkaline clay or 
silty clay underlain by shale at a depth of about 24 inches. 

Permeability is slow, and the available water capacity 
is low to moderate. The effective rooting depth is 90 
to 40 inches. 

These soils are used for range and wildlife habitat. 

Representative profile of a Gaynor soil, in an area of 
Razor-Gaynor-Samsil complex, hilly, in the NWY,NEY 
sec. 8, T. 46 N., R. 78 W. 


A1—0 to 1 inch, light olive-brown (2.5Y 5/4) silty clay, olive 
brown (2.5Y 4/4) moist; weak, medium, crumb 
structure; loose, firm, very sticky and plastic; mod- 
erate effervescence; moderately alkaline; clear, 
smooth. boundary. 

C1—1 inch to 12 inches, light olive-brown (2.5Y 5/4) clay, 
olive brown (2.5Y 4/4) moist; weak, coarse, angular 
blocky structure; hard, very firm, very sticky and 
plastic; few, fine, faint threads of calcium carbonate 
in the lower part; modernte effervescence; strongly 
alkaline; clear, smooth boundary. 

C2ca—12 to 24 inches, light olive-brown (25Y 5/4) clay, 
olive brown (2.5Y 4/4) moist; massive; very hard, 


extremely firm, very sticky and plastic; many, me- 
dium, distinct threads and nodules of secondary lime 
accumulations; moderate effervescence; strongly al- 
kaline; clear, smooth boundary. 

C3—24 inches, olive, calcareous, platy shale. 


These soils generally are calcareous to the surface, but in 
places they are leached in the uppermost 2 to 4 inches. Depth 
to bedrock ranges from 20 to 40 inches, Content of coarse 
fragments ranges from 0 to 10 percent but typically is less 
than 5 percent, These soils are moderately alkaline or 
strongly alkaline. 

The A horizon ranges from 8፳ to 10YR in hue, is 5 or 6 
in value when dry and 4 or 5 when moist, and ranges from 
8 to 5 in chroma when dry or moist. 

The C horizon ranges from 5Y to 10YR in hue, is 5 or 6 in 
value when dry and 4 or 5 when moist, and ranges from 8 to 
5 in chroma when dry or moist. It is heavy clay loam, silty 
clay, or clay, and the clay content ranges from 88 to 50 
percent. 

Gaynor soils are mapped in associations or complexes with 
Danko, Limon, Razor, Renohill, and Samsil soils. 


Glenberg Series 


The Glenberg series consists of nearly level, well- 
drained soils. These soils formed in sandy alluvium on 
flood plains. Slopes range from 0 to 3 percent. Elevations 
range from 4,500 to 5,000 feet. The average annual pre- 
cipitation is 10 to 12 inches, the average annual soil 
temperature is about 51° F., and the frost-free season is 
110 to 120 days. The vegetation is silver sagebrush, blue 
grama, and cottonwood trees. 

In a representativo profile the surface layer is liolit 
olive-gray, moderately alkaline sandy loam about 3 inches 
thick. The underlying laver is light yellowish-brown, 
pale-olive, and light olive-brown, moderately alkaline or 
strongly alkaline sandy loam that is stratified in the 
lower part with lenses of loam and loamy sand. This 
material reaches to 8 depth of 60 inches or more. 

Permeability is moderately rapid, and the available 
water capacity is moderate. The effective rooting depth 
is more than 60 inches. 

These soils are used for range: for irrigated hay, pas- 
ture, and small grain; and as wildlife habitat. 

Representative profile of Glenberg sandy loam, in an 
area of Glenberg-Bankard association, one-fourth mile 
south of Garrett Ranch Hunting Camp on the Dry Fork 
of Powder River in the unsectionized part of Johnson 
County. 

AÀ1—0 to 3 inches, light olive-gray (SY 6/2) sandy loam, 
dark grayish brown (2.5Y 4/2) moist; moderate, me- 
dium and fine, erumb structure; soft, very friable, 
slightly sticky and nonplastie; moderate efferves- 
cence; many roots; moderately alkaline; clear, 
smooth boundary. 

AC—3 to 14 inches, light yellowish-brown (2.5Y 6/4) sandy 
loam, olive brown (2.5Y 4/4) moist; moderate, thick, 
platy structure parting to.weak, fine, crumb; soft, 
very friable, slightly sticky and nonplastie; moder- 
ate effervescence; many roots; moderately alkaline; 
gradual, wavy boundary. 

Ci—14 to 31 inches, pale-olive (DX 6/4) sandy loam, olive 
brown (2.5Y 4/4) moist; massive parting to weak, 
fine, crumb structure; loose, friable, slightly sticky 
and slightly plastic; moderate effervescence: very few 
roots; moderately alkaline; clear, smooth boundary. 

C2ca—31 to 60 inches, light olive-brown (2.5Y. 5/4) sandy 
loam stratified with lenses of loam and loamy sand, 
olive brown (2.5Y 4/4) moist; massive; soft, fri- 
able, slightly sticky and slightly plastic; violent effer- 
vescence; many, medium, distinct threads and seams 
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of calcium carbonate; strongly 


alkaline. 


very few roots; 


These soils generally are calcareous to the surface, but in 
places they are leached in the uppermost 2 to 4 inches. Con- 
tent of coarse fragments ranges from 0 to 10 percent but 
typically is less than 5 percent. 

The A and C horizons range from 5Y to 10YR in hue, are 
5 or 6 in value when dry and 4 or 5 when moist, and range 
from 2 to 5 in ehroma when dry or moist. They are moderately 
alkaline or strongly alkaline. Between depths of 10 and 40 
inches, the soil material is mainly sandy loam, but the 
content of clay is 10 to 18 percent. 

Glenberg fine sandy loam (Gd).—This soil is on flood 
plains adjacent to the stream channel and is occasionally 
flooded. 1t has a profile similar to the one described as 
representative of the series, except that the surface layer 
is fine sandy loam 6 to 8 inches thick. Slopes are 0 to 
3 percent. 

Included with this soil in mapping are areas of Bank- 
ard and Haverson soils. 

Runoff is slow, and the hazard of water erosion is 
slight. Tf the soil is left bare, the hazard of wind erosion 
is high. 

This soil is used for irrigated hay, pasture, and small 
grain. (Capability units IVe-5, dryland, and ITe-5, irri- 
gated; Lowland range site, 10 to 14 inch precipitation 
zone) 

Glenberg fine sandy loam, sand substratum (Ge].— 
This soil is occasionally flooded. ፲፻ has a profile similar 
to the one described as representative of the series, ex- 
cept that the surface layer is fine sandy loam 6 to 8 
inches thick and below a depth of 30 inches are thick 
strata of sand and loamy sand. Because there is sandy 
material in the lower part of this soil, the water-holding 
capacity is less. Slopes are 0 to 3 percent. 

Included with this soil in mapping are areas of Bank- 
ard and Haverson soils and Glenberg fine sandy loam. 

Runoff is slow, and the hazard of water erosion is 
slight. 

This soil is used for irrigated hay, pasture, and small 
grain. (Capability units IVe-5, dryland, and ITIs-5, ir- 
rigated; Lowland range site, 10 to 14 inch precipitation 
zone) 

Glenberg-Bankard association (GG}.—This association 
1s about 40 percent, Glenberg sandy loam, 0 to 8 percent 
slopes, and about 30 percent Bankard loamy sand, 0 to 3 
percent slopes. These soils have the profiles described 
as representative of the Glenberg and Bankard series. 
They are intermingled in a complex pattern. In some 
landscapes the Glenberg soil is on the part that is farthest 
away from the stream channel, and the Bankard soil is 
on the part that 18 adiacent to the stream channel. These 
soils are occasionally flooded. Along some stream bottoms, 
such as Murphy Creek, the soils in this association have 
an accumulation of soluble salts. 

Included with these soils in mapping are areas of 
Haverson soils, areas of noncalcareous soils that are sim- 
ilar to this Bankard soil, and the area occupied by the 
Stream channel. 

Runoff is slow, and the hazard of water erosion is 
slight. If the cover is destroyed, the hazard of wind ero- 
sion is high. 

Soils of this association are used for range and wild- 
life habitat. (Glenberg soil in capability unit IVe-5, dry- 
land, and Lowland range site, 10 to 14 inch precipitation 
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zone. Bankard soil in capability unit VIe-15, dryland, 
and Sands range site, 10 to 14 inch precipitation zone) 


Gullied Land 


Gullied land (GU] consists of highly dissected valleys and 
and uplands entrenched by numerous, steep-sided, ac- 
tively eroding gullies. The areas consist of deeply en- 
trenched drainageways or a network of gullies, Because 
the gullies dominate the landscape, the areas of this land 
type are practically unusable. Small, isolated bodies of 
highly eroded soils are between the gullies in many 
places. 

Gullied Jand is used as wildlife habitat. (Capability 
unit VIIIe-89; range site not assigned) 


Gystrum Series 


The Gystrum series consists of moderately steep or 
steep, well-drained soils. These soils formed in residuum 
weathered from gypsum bedrock on uplands. Slopes 
range from 10 to 30 percent, Elevations range from 5,000 
to 6,000 feet. The average annual precipitation is 19 to 
13 inches, the average annual soil temperature is about, 
51? F., and the frost-free season is 100 to 105 days. The 
vegetation is threadleaf sedge and western wheatgrass. 

In a representative profile the surface layer is reddish- 
brown, moderately alkaline silt loam about 5 inches thick, 
The subsoil is reddish-brown, strongly alkaline silt loam 
about 5 inches thick. The substratum is light reddish- 
brown or light-gray, strongly alkaline or moderately 
alkaline silt loam, about 17 inches thick, that is underlain 
by soft gypsum bedrock at a depth of about 27 inches. 

Permeability and the available water capacity are mod- 
erate. The effective rooting depth is 20 to 40 inches. 

These soils are nsed for range and wildlife habitat. 

Representative profile of Gystrum silt loam, in an 
area of Pokeman-Gystrum-Rekop association, in the 
SWI4NWY, sec. 11, T. 42 N., R. 84 W. 


A11—0 to 2 inches, reddish-brown (5YR 5/4) silt loam, dark 
reddish brown (5YR 3/3) moist: weak, fine, crumb 
structure; slightly hard, very friable, slightly stieky 
and plastie; slight effervescence; moderately alka- 
line; clear, smooth boundary. 

A12—2 to 5 inches, reddish-brown (5YR 5/3) silt loam, red- 
dish brown (5YR 4/3) moist; medium, fine and 
coarse, crumb structure; soft, very friable, slightly 
Sticky and slightly plastic; strong effervescence; 
moderately alkaline; clear, smooth boundary. 

B2—5 to 10 inches, reddish-brown (5YR 5/4) silt loam, red- 
dish brown (5YR 4/4) moist; weak, coarse and 
medium, angular blocky structure; slightly hard, 
very friable, slightly sticky and slightly plastic; 
many, fine, faint specks of calcium carbonate and 
few chert fragments, Y, to 1 inch in diameter; violent 
effervescence ; strongly alkaline; clear, smooth bound- 
nry. 

Cleacs—10 to 17 inches, light reddish-brown (5YR 6/4) silt 
loam, brown (7.5YR 5/4) moist; massive; slightly 
hard, friable, slightly sticky and slightly plastic; 
many, fine and medium, distinct threads nnd nodules 


of calcium carbonate and calcium sulfate; violent 
effervescence; strongly alkaline; gradual, wavy 
houndary. 


C2cacs—17 to 27 inches, light-gray (7.5YR 7/1) silt loam, 
pinkish gray (71. 5YR 6/2) moist; massive; soft, fria- 
ble, slightly sticky and slightly plastic; violent effer- 
vescence; moderately alkaline; gradunl, wavy bound- 
ary. 
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C3—27 inches, soft, gypsum bedrock. 


Depth to bedrock ranges from 20 to 40 inches. Content of 
coarse fragments ranges from 0 to 15 percent but typically 
is less than 5 percent. 

The Al horizon ranges from 7.5YR to 2.5YR in hue, is 5 
or 6 in value when dry and ranges from 8 to 5 when moist, 
and ranges from 2 to 4 in chroma when dry or moist. Where 
the Al horizon has a color value as dark as 8 when moist, 
it is only 2 to 8 inches thick. It is mildly alkaline or moder- 
ately alkaline. 

The B2 horizon ranges from 7.5YR to 2.5YR in hue, is 5 
or 6 in value when dry and 4 or 5 when moist, and is 8 or 
4 in chroma when dry or moist, In most places it has angular 
blocky structure, but in some places it has weak, prismatie 
structure. This horizon typically has evidence of transloca- 
tion of carbonates. The B and C horizons are moderately 
alkaline or strongly alkaline. 

The G horizon ranges from 7.5YR to 2.5YR in hue. It is silt 
loam or silty clay loam that is 18 to 35 percent clay. It 
contains small crystals and thin seams of finely divided 
gypsum and other salts. 

Gystrum soils are mapped in a complex with Pokeman and 
Rekop soils. 


Harlan Series 


The Harlan series consists of gently sloping to moder- 
ately steep, well-drained soils. These soils formed in allu- 
vium. derived from red-bed sandstone and siltstone. They 
are on alluvial fans and foot slopes. Slopes range from 
3 to 15 percent. Elevations range from 5,000 to 6,000 feet. 
The average annual precipitation is 12 to 18 inches, the 
average annual soil temperature is about 50° F., and the 
frost-free season is 95 to 100 days. The vegetation is 
western wheatgrass, blue grama, and big sagebrush. 

In ቤ representative profile the surface layer is brown, 
neutral loam about 5 inches thick, The upper part of 
the subsoil is reddish-brown, neutral or mildly alkaline 
loam or clay loam about 15 inches thick, and the lower 
part is light reddish-brown, moderately alkaline loam 
about 6 inches thick. The substratum is light reddish- 
brown, moderately alkaline loam that reaches to a depth 
of 60 inches or more, 

Permeability is moderate, and the available water ca- 
pacity is high. The effective rooting depth is 40 to 60 
inches. 

These soils are used for range, as wildlife habitat, and 
to a minor extent for irrigated hay, pasture, and small 
grain. . 

Representative profile of Harlan loam, in an area of 
Harlan-Kirtley association, in the NWY4SW14 sec. 35, 
T. 44 N., R. 88 W. 

A1—0 to 5 inches, brown (7.5YR 5/3) loam, dark brown 
(SYR 8/8) moist; strong, very fine, granular struc- 
ture; soft, very friable; neutral; clear, smooth 
boundary. 

B1—5 to S inches, reddish-brown (5YR 5/3) loam, dark red- 
dish brown (5YR 3/3) moist; moderate, medium, 
prismatie strneture parting to moderate, medium, 
subangular blocky; hard, very friable; thin glossy 
patches on some ped faces; neutral; clear, smooth 
boundary. 

B2t—8 to 20 inches, reddish-brown (SYR 5/4) clay loam, 
reddish brown (5YR 4/4) moist; strong, medium, 
prismatic structure parting to strong, medium, an- 
gular and subangular blocky; hard, very friable; 
thin, nearly continuous, waxlike coatings on ped 
faces; thin waxlike coatings and filings in root 


channels and pores; mildly alkaline; clear, wavy 
boundary. 


B3ca—20 to 26 inches, light reddish-brown (5YR 6/4) loam, 
reddish brown (5YR 5/4) moist; moderate, medium, 
prismatic structure parting to moderate, medium, 
subangular blocky; hard, very friable; thin glossy 
patches on some ped faces; a few glossy coatings in 
some root channels; some visible secondary calcium 
carbonate occurring as concretions and in thin seams 
and streaks; strong effervescence; moderately alka- 
line: gradual, wavy boundary. 

Cca—26 to 60 inches, light reddish-brown (SYR 6/4) loam, 
reddish brown (SYR 5/4) moist; massive; hard, very 
friable; visible secondary calcium carbonate occur- 
ring as concretions and in thin seams and streaks; 
strong effervescence; moderately alkaline. 


Depth to bedrock is 40 to 60 inches or more, and depth to 
calcareous material ranges from 8 to 20 inches. Content of 
coarse fragments ranges from 0 to 15 percent but typically 
is less than 5 percent. 

The Al horizon ranges from 7.5YR to 5YR in hue, is 4 or 
5 in value when dry and 2 or 8 when moist, and is 2 or 8 
in chroma when dry or moist. In most places the primary 
structure is granular or crumb, but in some places it is 
subangular blocky. This horizon is soft or slightly hard when 
dry. The A and B horizons range from neutral to moderately 
alkaline. 


The B2t horizon ranges from 5YR to 2.5YR in hue, is 5 or 
6 in value when dry and 4 or 5 when moist, and ranges from 
3 to 5 in chroma when dry or moist. In most places the pri- 
mary structure is prismatie, but in some places it is sub- 
angular blocky. It generally has texture of clay loam or loam 
that ranges from 18 to 35 percent in clay content. 

The Cea horizon ranges from 5YR to 2.5YR in hue. It is 
moderately alkaline or strongly alkaline. 

Harlan silt loam (Ha).—This soil is on alluvial fans and 
foot slopes, mainly below the red beds. It has a profile 
similar to the one described as representative of the series, 
except that the surface layer is silt loam abont 6 to 8 
inches thick. Slopes generally are 8 to 6 percent but ap- 
proach 10 percent in some places. 

Included with this soil in mapping are areas of Con- 
nerton, Kirtley, and La Fonda soils. . 

Runoff is medium, and the hazard of erosion is moder- 
ate. 

This soil is used mainly for irrigated hay, pasture, 
and small grain. Small areas are used for range. (Capa: 
bility units IVe-2, dryland, and IITe-2, irrigated ; Loamy 
range site, 10 to 14 inch precipitation zone) 

Harlan-Kirtley association (HD)—This association is 
about 50 percent Harlan loam, 3 to 15 percent slopes, 
and about 30 percent Kirtley loam, 6 to 15 percent slopes. 
These soils have the profiles described as representative 
of the Harlan and Kirtlev series. They occupy uplands, 
foot slopes, and alluvial fans. The Harlan soil is on the 
lower foot slopes and alluvial fans leading into valleys, 
and the Kirtley soil is on uplands, above the Harlan 
801]. 

Included with these soils in mapping are areas of Worf 
soils that make up about 15 percent of the acreage and 
areas of Briggsdale soils that make up about 5 percent, 

Runoff is medium to rapid, and the hazard. of erosion 
is moderate to high. 

Soils of this association are used for range and wild- 
life habitat. (Capability unit VIe-2, dryland; Loamy 
range site, 10 to 14 inch precipitation zone) 


Haverson Series 


The Haverson series consists of nearly level, well 
drained soils. These soils formed in alluvium on flood 
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plains. Slopes range from 0 to 3 percent. Elevations 
range from 4,500 to 5,000 feet. The average annual pre- 
cipitation is 10 to 14 inches, the average annual soil tem- 
perature is about 51° F., and the frost-free season is 105 
to 120 days. The vegetation is western wheatgrass, silver 
sagebrush, cactus, and blue grama. 

In a representative profile the surface layer is light 
brownish-gray, moderately alkaline loam about 4 inches 
thick. The undetlying layer is light brownish-gray, mod- 
erately alkaline loam that is stratified with thin lenses 
of clay loam and sandy loam. This material reaches to 
a depth of 60 inches or more. 

Permeability is moderate, and the available water ca- 
pacity is high, These soils are flooded occasionally. The 
effective rooting depth is 60 inches or more. 

These soils are used for range; for irrigated hay, pas- 
ture, and small grain; and as wildlife habitat. 

Representative profile of Haverson loam, in an area of 
Haverson-Glenberg association, in the SW14SY14 sec. 
4, T. 44 N., R. 78 W. 

À1—0 to 4 inches, light brownish-gray (2.5Y 6/2) loam, dark 
grayish brown (2.5Y 4/2) moist; moderate, medium, 
granular structure: soft, very friable, slightly sticky 
and slightly plastic; many roots; strong efferves- 
cence: moderately alkaline; clear, smooth boundary. 

ር--4 to 60 inches, light brownish-gray (2.5Y 6/2) loam strati- 
fied with thin lenses of clay lonm and sandy loam, 
grayish brown (2.5Y 5/2) moist; massive; slightly 
hard, frinble, slightly sticky and slightly plastie; 
strong effervescence; moderately alkaline. 


These soils generally are caleareous throughout, but in 
places they are noncalcareous in the uppermost few inches. 
They range from mildly alkaline to strongly alkaline. Their 
profile has texture of very fine sandy loam, silt loam, loam, 
silty clay loam, and clay loam. Hue ranges from JOYR to 
2.5YR; value is 5 or 6 when dry and 4 or 5 when moist: and 
chroma ranges from 2 to 4 when dry or moist. Where the A 
horizon has a color value as dark ns 3 when moist and a 
value lighter than 5 when dry, it is less than 4 inches thick. 
Content of conrse fragments ranges from 0 to 10 percent 
but typically is less than 5 percent. 

Haverson silt loam (He).—This soil is on flood plains 
along the main streams. Tt has a profile similar to the one 
described as representative of the series, except that the 
surface layer is silt loam 5 to 8 inches thick. Slopes are 
0 to 8 percent. 

Included with this soil in mapping are areas of Glen- 
berg and Lohmiller soils. 

Runoff is slow, and the hazard of erosion is slight. 

This soil is used for irrigated hay. pasture, and small 
grain. (Capability units IVe-2, dryland, and ITe-9, irri- 
gated; Lowland range site, 10 to 14 inch precipitation 
zone) 

Haverson silt loam, wet (Hf)—This soil is on flood 
plains adjacent to stream channels along the major drain- 
ageways. It has a profile similar to the one described as 
representative of the series, except that it has a surface 
layer of silt loam 5 to 8 inches thiek and accumulations of 
soluble salts. Also, it has a high water table. The accumn- 
lations of soluble salts are slight to moderate. The soil 
18 saturated with water during most of the growing sea- 
son. Slopes are 0 to 3 percent, 

Included with this soil in mapping are areas of some 
deep sandy loam soils that are wet and saline. Also in- 
cluded are areas of Flaverson silt loam, Glenberg soils, 
and marshes. 


Runofl is slow, and the hazard of erosion is slight. 

This soil is used for irrigated pasture. (Capability 
units VIws-11, dryland, and IV ws-11, irrigated; Saline 
Subirrigated range site, 10 to 14 inch precipitation zone) 

Haverson clay loam (Hg). 一 This soil is on flood plains 
adjacent to stream channels along the major drainage- 
ways, mainly in the area of Sussex and along the Middle 
Fork of Powder River. It has a profile similar to the 
one described as representative of tho series, except that 
the surface layer is clay loam 5 to 8 inches thick. Slopes 
are 0 to 8 percent. 

Included with this soil in mapping are some areas 
where the surface layer is silty clay loam. Also included 
are areas of Haverson silt loam, Lohmiller soils, and Bar- 
num soils. The Barnum soils are mainly along the Middle 
Fork of Powder River, above the town of Kaycee. 

Runofl is slow, and the hazard of erosion is slight. 

This soil is used for irrigated hay, pasture, and small 
grain. (Capability units TVe-2, dryland, and ፪፲8-16, irri- 
gated; Clayey Overflow range site, 10 to 14 inch precipi- 
tation zone) 

Haverson-Glenberg association (HH).—This association 
is about 45 percent Haverson loam, 0 to 3 percent slopes, 
and about 35 percent Glenberg sandy loam, 0 to 8 per- 
cent slopes. The Haverson soil has the profile described 
as representative of the Haverson series. Generally, 
the Glenberg soil is adjacent to the stream channel, 
and the Haverson soil is at the outermost edge of the 
landscape. 

Inchided with these soils in mapping are areas of 
Bankard soils that make up about 10 percent of the acre- 
age. Also included are areas of Faverson soils, sandy 
subsoil variant, that make up about 5 percent, gravel bars 
that make up about 5 percent, and stream channels that 
make up about 5 percent, 

Runoff is slow, and the hazard of erosion is slight. Tf 
the cover is destroyed, the hazard of wind erosion 1s high 
on the Glenberg soil. 

Soils of this association nre used for range and wild- 
life habitat. (Haverson soil in eapability unit IVe-9, dry- 
land, and Glenberg soil in capability unit IVe-5, dryland. 
Both soils in Lowland range site, 10 to 14 inch precipi- 
tation zone) 

Haverson-Glenberg association, saline (HK).—' T'his 
association is about 50 percent Haverson loam, saline, 0 
to 8 percent slopes. and about 25 percent, Glenberg sandy 
loam, saline, 0 to 3 percent slopes. These soils have pro- 
files similar to the ones described as representative of the 
Haverson and Glenberg series, except that they contain 
soluble salts. Also, they have a fluctuating water table. 
The accumulations of soluble salts are moderate. The 
water table fluctuates between depths of 90 to 40 inches, 
and the soils are moderately wet. These soils are on flood 
plains along major streams. Generally, the Glenberg soil 
is adjacent to the stream channel, and the Flaverson soil 
is along the outer edge of the flood plain. 

Runoff is slow, and the hazard. of erosion is slight. If 
the cover 18 destroyed, the hazard of wind erosion 18 high 
on the Glenberg soil. 

Soils of this association are used for range and as wild- 
life habitat. The vegetation is mainly inland saltgrass and 
alkali sacaton. (Both soils in capability unit VIws-11, 
dryland, and Saline Subirrigated range site, 10 to 14 
inch precipitation zone) 
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Haverson Series, Sandy Subsoil Variant 


The Haverson series, sandy subsoil variant, consists 
of nearly level, well-drained soils. These soils formed in 
alluvium on flood plains. Slopes range from 0 to 8 per- 
cent. Elevations range from 4,500 to 5,000 feet. The aver- 
age annual precipitation is 10 to 14 inches, the average 
annual soil temperature is about 51% F., and the frost- 
free season is 105 to 120 days. The vegetation is western 
wheatgrass, silver sagebrush, blue grama, and cactus. 

In a representative profile the surface layer is light 
brownish-gray, mildly alkaline silt loam about 7 inches 
thick. The underlying layer is light brownish-gray and 
light yellowish-brown, moderately alkaline loam or coarse 
sandy loam that is stratified with thin lenses of clay loam, 
sandy loam, and loamy sand. 

Permeability is moderate, and the available water ca- 
pacity is high, The effective rooting depth is 30 inches 
or more. 


These soils are used for irrigated hay, pasture, and 
small grain. 


Representative profile of Haverson silt loam, sandy 
subsoil variant, in the NW14NWY/ sec. 33, T. 45 N., R. 
78 W. 


A1—0 to 7 inches, light brownish-gray (2.5Y 6/2) silt loam, 
dark grayish brown (2.5Y 4/2) moist; moderate, me- 
dium, granular structure; soft, very friable, slightly 
sticky and slightly plastic; many roots; mildly alka- 
line; clear, smooth boundary. 

C1—7 to 26 inches, light brownish-gray (2.5Y 6/2) loam 
stratified with thin lenses of clay loam and sandy 
loam, grayish brown (2.5Y 5/2) moist; massive; 
slightly hard, friable, slightly sticky and slightly 
plastic; few roots; strong effervescence; moderately 
alkaline; clear, smooth boundary. 

C2—26 to 60 inches, light yellowish-brown (2.5Y 6/4) coarse 
sandy loam stratified with lenses, 4 to 6 inches 
thick, of loamy sand and sandy loam, olive brown 
(2.5Y 4/4) moist; massive, but crushes to single 
grained; loose, very friable; strong effervescence: 
moderately alkaline. 


These soils generally are enlenreous throughout, hut in 
places they are noncaleareous in the uppermost few inches. 
Content of coarse fragments typically is less than 5 percent. 
These soils range from mildly alkaline to strongly alkaline 
in reaction. 

The A and C horizons range from 2.5Y to 10YR in hue, are 
5 or G in value when dry and 4 or 5 when moist, and range 
from 2 to 4 in chroma when dry or moist. 


Haverson silt loam, sandy subsoil variant (Hm).—This . 


soil is on flood plains along the main streams. It is oc- 
casionally flooded. Slopes are 0 to 3 percent. 

Included with this soil in mapping are other Haverson 
soils and Glenberg soils. 

Runoff is slow, and the hazard of erosion is slight. 

This soil is used for irrigated hay, pasture, and small 
grain. (Capability units [Ve-2, dryland, and ITe-2, irri- 
Ce Lowland range site, 10 to 14 inch precipitation 
zone 


Hazton Series 


The Hazton series consists of moderately steep or steep, 
well-drained soils. These soils formed in residuum de- 
rived from granite. These soils are on ridges and hill- 
sides in the mountains. Slopes range from 10 to 40 per- 
cent. Elevations range from 7,500 to 9,500 feet. The aver- 
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age annual precipitation is 15 to 19 inches, the average 
annual soil temperature is about 40° F., and the average 
summer soil temperature is about 54° E. The frost-free 
season is about 65 days, although frost ean occur during 
any month. The vegetation is Idaho fescue and flowering 
plants. ሽ | 
In a representative profile these soils are grayish- 
brown or brown, slightly acid gravelly coarse sandy loam 
that is underlain by granite bedrock at a depth of about 
17 inches. . 
Permeability is moderately rapid, and the available 
water capacity is low. The effective rooting depth is 8 
to 20 inches. . 
These soils are used for range and wildlife habitat. 
Representative profile of Hazton gravelly coarse sandy 
loam, in an area of Hazton-Burgess association, a short 
distance north of the boundary of the survey area, in 
the SW14NE24 sec. 26, T. 47 N., R. 85 W. 

À1—0 to S inches, grayish-brown (10YR 5/2) gravelly 
coarse sandy loam, very dark grayish brown (10YR 
3/2) moist; moderate, fine, granular structure; soft, 
very friable; 20 percent fine and very fine fragments 
of granite of pebble size; high percentage of medium 
and coarse granite sand; slightly acid; clear, smooth 
boundary. 

ር--8 to 17 inches, brown (10YR 5/3) gravelly coarse sandy 
loam, dark brown (10YR 4/3) moist; weak, coarse, 
subangular blocky structure; very hard, very friable; 
25 percent fine and very fine angular fragments of 
granite of pebble size: high percentage of medium 
and coarse granite sand; slightly acid; abrupt, wavy 
boundary. 

及 一 17 inches, granite bedrock. 


Depth to bedrock ranges from 8 to 20 inches. These soils 
range from medium acid to mildly alkaline in reaction. Con- 
tent of coarse fragments ranges from 0 to 35 percent but 
typically is more than 15 percent. The fragments are mainly 
fine and very fine, angular, granite pebbles. 

The Al horizon ranges from ዉ8ዥ to 10YR in hue, is 4 
or 5 in value when dry and 2 or 8 when moist, and is 2 or 
3 in chroma when dry or moist. This horizon is soft or 
slightly hard when dry. 

The C horizon ranges from 2.5Y to 7.5YR in hue, is 5 
or 6 in value when dry and 4 or 5 when moist, and ranges 
from 2 to 4 in ehroma when dry or moist. 

Hazton-Burgess association (HN).—This association is 
about 30 percent Hazton gravelly coarse sandy loam, 10 
to 30 percent slopes; about 20 percent Hazton gravelly 
coarse sandy loam, 30 to 40 percent slopes; and about 
30 percent Burgess gravelly coarse sandy loam, 10 to 20 
percent slopes. The less steep Hazton soil and the Burgess 
soil have the profiles described as representative of the 
Hazton and Burgess series. The steeper Hazton soil has 
a profile similar to the one described as representative of 
the Hazton series, except that it is underlain by granite 
at a depth of 8 to 10 inches. These soils are on upland 
ridges and hillsides in the mountains. 

Included with these soils in mapping are areas of Rock 
land that make up about 15 percent of the acreage and 
areas of other soils that make up 5 percent. These other 
soils are quite varied because in places the granite bed- 
rock that underlies the Hazton and Burgess soils 1s thrust 
over or adjacent to limestone, sandstone, and other bed- 
rock, in which a variety of soils formed. 

Runoff is rapid, and the hazard of erosion is high. 

Soils of this association are used for range and as 
wildlife habitat. (Both Hazton soils in capability unit 
VIIe-14, dryland; Hazton gravelly coarse sandy loam, 
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10 to 30 percent slopes, in Shallow Loamy range site, 15 
to 19 inch precipitation zone, and Hazton gravelly coarse 
sandy loam, 30 to 40 percent slopes, in Very Shallow 
range site, 15 to 19 inch precipitation zone. Burgess soil 
in capability unit VIe-5, dryland, and Sandy range site, 
15 to 19 inch precipitation zone) 


Heldt Series 


The Heldt series consists of well-drained soils. These 
soils formed in fine-textured alluvium on alluvial fans 
and foot slopes. Slopes range from 0 to 10 percent. Eleva- 
tions range from 4,500 to 5,200 feet. The average annual 
precipitation is 10 to 12 inches, the average annual soil 
temperature is about 53° F., and the frost-free season is 
105 to 110 days. The vegetation is western wheatgrass, 
green needlegrass, and big sagebrush. 

In a representative profile the surface layer is light 
brownish-gray, mildly alkaline silty clay loam about 5 
inches thick. The subsoil is light brownish-gray, mildly 
alkaline clay about 6 inches thick. The substratum is 
light brownish-gray, moderately alkaline clay that 
reaches to a depth of 60 inches or more. 

Permeability is slow, and the available water capacity 
is high. The effective rooting depth is 50 to 60 inches or 
more. 

These soils are used for range; for irrigated hay, pas- 
ture, and small grain; and as wildlife habitat. 

Representative profile of Heldt silty clay loam, 0 to 3 
percent slopes, 200 yards northeast of the hay corral on 
the old Gregg Homestead on Ninemile Creek, in NEY, 


SEY, sec. 30, T. 44 N., R. 78 W. 


A1—0 to 5 inches, light brownish-gray (2.5Y 6/2) silty clay 
loam, olive brown (2.5Y 4/8) moist; weak, medium, 
granular structure; extremely hard, very firm, very 
sticky and plastic; mildly alkaline; clear, smooth 
boundary. 

B2—5 to 11 inches, light brownish-gray (2.5Y 6/2) clay, olive 
brown (2.8ኛ 4/3) moist; weak, coarse, angular 
blocky structure; extremely hard, very firm, very 
sticky and very plastic; mildly alkaline; gradual, 
smooth boundary. 

Clca—11 to 28 inches, light brownish-gray (2.5Y 6/2) clay, 
olive brown (2.8Y 4/3) moist; weak, coarse, angular 
blocky structure; extremely hard, very firm, very 
sticky and very plastic; few fine and medium seams 
and concretions of secondary calcium carbonate; 
Strong effervescence; moderately alkaline; gradual, 
smooth boundary. 

C2ca—28 to 60 inches, light brownish-gray (2.5Y 6/2) clay, 
olive brown (2.5Y 4/3) moist; massive: extremely 
hard, very firm, very sticky and very plastic: few 
fine concretions of secondary calcium carbonate: 
strong effervescence; moderately alkaline. 


Depth to bedrock is 50 to 60 inches or more. Depth to 
carbonates generally ranges from 5 to 15 inches, but in many 
places these soils are calcareous to the surface. Content of 
coarse fragments typically is less than 5 percent. These soils 
range from neutral to strongly alkaline in reaction. 

The A1 and B2 horizons range from 10YR to 2.5Y in hue, 
are 8 or 6 in value when dry and 4 or 5 when moist, and 
are 2 or 8 in chroma when dry or moist. The B2 horizon is 
silty clay loam or clay and the content of clay is 88 to 
80 percent. 


Heldt silty clay loam, 0 to 3 percent slopes (HoA).— 
This soil is on alluvial fans, mainly broad alluvial fans 
in the eastern part of the survey area. It has the profile 
described as representative of the series. 


Included with this soil in mapping are some areas 
of Limon, Wyarno, and Stoneham soils. 

Runoff is slow, and the hazard of erosion is slight. 

This soil is used for range; for irrigated hay, pasture, 
and small grain; and as wildlife habitat. (Capability units 
IVs-1, dryland, and IIIs-1, irrigated; Clayey range site, 
10 to 14 inch precipitation zone) 

Held silty lay loam, 6 to 10 percent slopes (HoC).— 
This soil is on alluvial fans. Included with this soil in 
mapping are some areas of Limon silty clay, Limon silty 
clay, saline, and Wyarno soils. 

Runoff is medium, and the hazard of erosion is moder- 
ate. 

This soil is used for irrigated hay, pasture, and small 
grain; for range; and as wildlife habitat. (Capability 
units IVe-1, dryland, and IITe-1, irrigated; Clayey range 
Site, 10 to 14 inch precipitation zone) 

Heldt silty clay loam, 6 to 10 percent slopes (HoCJ— 
This soil is on alluvial fans and foot slopes. It has a 
profile similar to the one described as representative of 
the series, except that the surface layer is 1 to 2 inches 
thinner and the subsoil is 1 to 2 inches thinner. 

Included with this soil in mapping are some areas of 
Gaynor, Limon, and Wyarno soils. 

Runoff is rapid, and the hazard of water erosion is high. 

This soil is used for range; for irrigated hay, pasture, 
and small grain; and as wildlife habitat. (Capability units 
Vle-1, dryland, and IVe-1, irrigated; Clayey range site, 
10 to 14 inch precipitation zone) 


Indart Series 


The Indart series consists of moderately steep or steep, 
well-drained soils. These soils formed in residuum weath- 
ered from reddish-colored sandstone and shale in the 
mountains. They are on north-facing hillsides. Slopes 
range from 10 to 30 percent. Elevations range from 7,500 
to 8,500 feet. The average annual precipitation is 15 to 
19 inches, the average annual soil temperature is about 
42° F., and the average summer soil temperature is about 
56? F. The frost-free season is 65 to 70 days, although 
frost can occur during any month. The vegetation is 
Douglas-fir and lodgepole pine. 

In a representative profile 4 inches of forest litter 
covers a surface layer of brown, medium aeid fine sandy 
loam about 3 inches thick. The upper part of the sub- 
surface layer is pink, medium acid fine sandy loam about 
9 inches thick, and the lower part is mixed, light reddish- 
brown and red, medium acid sandy clay loam about 7 
inches thick. The subsoil is light reddish-brown, medium 
acid sandy clay loam, about 13 inches thick, that is under- 
lain by soft, reddish-brown sandstone at a depth of 
about 39 inches. | 

Permeability and the available water capacity are 
moderate. 'The effective rooting depth is 90 to 40 inches. 

These soils are used for woodland, wildlife habitat, 
and watershed. 

Representative profile of Indart fine sandy loam in the 
SWW,SWY, sec. 23, T. 45 N., R. 84 W. 

01—4 inches to 1 inch, undecomposed organic material, mainly 
needles, twigs, bark, and pine cones. 

O2—1 inch to 0, partly decomposed organic material, mainly 
needles, twigs, bark, and pine cones. 

A1—0 to 3 inches, brown (7.5YR 5/2) fine sandy loam, dark 
brown (7.5YR 3/2) moist; moderate, fine, crumb 
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Structure; soft, very friable; 5 percent gravel; me- 
dium acid; diffuse, wavy boundary. 

A2—8 to 12 inches, pink (5YR 7/3) sandy loam, reddish 
brown (5YR 5/4) moist; moderate, thin, platy struc- 
ture parting to fine granular; soft, very friable; 5 
pereent gravel; medium acid ; diffuse, wavy boundary. 

A&B—12 to 19 inches, mixed colors including light reddish 
brown (5YR 6/4) and red (2.5YR 5/6) fine sandy 
clay loam, reddish brown (BYR 5/4) and red (2.5YR 
4/6) moist; weak, medium, subangular blocky struc- 
ture; slightly hard, very friable; few, thin, glossy 
patehes on clayey ped faces; 5 percent gravel; this 
horizon consists of clayey material from the B2t 
horizon embedded in a light-colored matrix of ma- 
terial from the A2 horizon; medium acid; diffuse, 
wavy boundary. 

B2t—19 to 32 inches, light reddish-brown (2.5YR 6/4) sandy 
clay loam, reddish brown (2.5YR 5/4) moist; moder- 
ate, medium, subangular blocky structure; hard, very 
friable; nearly continuous waxlike coatings on ped 
faces; waxlike coatings in root channels; 5 percent 
gravel; medium acid; abrupt, wavy boundary. 

C—32 inches, soft, noncaleareous, reddish-brown sandstone. 

Depth to bedroek ranges from 20 to 40 inches. Content of 
coarse fragments ranges from 0 to 15 percent but typically is 
less than 10 percent. The A1 horizon is lacking in some places. 

The A2 horizon ranges from 7.5YR to 2.5YR in hue, is 6 or 7 

in value when dry and 5 or 6 when moist, and ranges from 2 

to 4 in chroma when dry or moist. It ranges from slightly 

acid to strongly acid. In most places the primary structure 
is platy, but in some places it is granular. This horizon is 
soft or slightly hard when dry. 

The B2t horizon ranges from 5YR to 10R in hue, is 5 or 

6 in value when dry and 4 or 5 when molst, and ranges from 

3 to 6 in ehroma when dry or moist. It ranges from slightly 

acid to strongly acid. Tt is sandy clay loam, sandy loam, or 

clay loam. More than 35 percent of the sand fraction is fine 
sand or coarser. 


Indart fine sandy loam (IN).—This soil is on north- 
facing hillsides in the mountains. Areas of this soil 
generally are long and narrow, running east and west. 

Included with this soil in mapping are some areas of 
Devoe and Tripit 80118. Also included are some areas 
where as much as 25 percent of the acreage is reddish- 
colored soils that are similar to Indart soils. "These soils 
differ from Indart soils in that bedrock is below a. depth 
of 40 inches. 

Runoff is rapid, and the hazard of erosion is high. 

This soil is used for woodland, wildlife habitat, and 
watershed. The dominant tree species are Douglas-fir in 
unburned areas and lodgepole pine in burned-over areas. 
Woodland production includes posts, poles, and sawtim- 
ber. This soil is in woodland group 1. (Capability unit 
“16--5, dryland; not in a range site) 


Jenkinson Series 


The Jenkinson series consists of moderately steep or 
steep, well-drained soils. These soils formed in residuum 
weathered from shale and sandstone on mountain hill- 
sides. Slopes range from 10 to 30 percent. Elevations 
range from 8,000 to 9,000 feet. The average annual pre- 
cipitation is 15 to 19 inches, the average annual soil 
temperature is about 40? F., and the average summer 
soil temperature is about 55% Y, The frost-free season 
is 60 to 65 days, although frost can oceur during any 
month. The vegetation is mountain sedges and grasses, 
but Idaho fescue is dominant. 

In a representative profile the surface is grayish-brown, 
moderately alkaline channery clay loam about 8 inches 
thick. The underlying layer is light yellowish-brown, 
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moderately alkaline channery clay loam about 6 inches 
thiek that is underlain by hard bedrock at a depth of 
about 14 inches. 

Permeability is moderate, and the available water 
capacity is low. The effective rooting depth is 10 to 20 
inches. 

These soils are used for range and wildlife habitat. 

Representative profile of Jenkinson channery clay loam, 
in an area of Turk-Lymanson-Jenkinson association, in 
the NW14NWY1/ sec. 27, T. 45 N., R. 85 W. 


A1—0 to 8 inches, grayish-brown (2.5Y 5/2) channery clay 
loam, very dark grayish brown (2.5Y 3/2) moist; 
moderate, very fine, granular structure; soft, very 
friable; 25 percent channery fragments; strong effer- 
vescence; moderately alkaline; clear, smooth bound- 
ary. 

C—S to 14 inches, light yellowish-brown (2.5Y 6/3) channery 
clay loam, olive brown (2.5Y 4/3) moist; very weak, 
medium, subangular blocky structure; slightly hard, 
very friable; 25 percent channery fragments; strong 


effervescence; moderately alkaline; gradual, wavy 
boundary. 

R—14 inches, interbedded hard sandstone and slatelike, phylit- 
ie shale. 


Depth to bedrock is 10 to 20 inches. These soils generally are 
calcareous throughout. Their profiles have texture of loam, 
clay loam, sandy clay loam, or silt loam. Content of coarse 
fragments ranges from 8 to 35 percent. The fragments are 
mostly slatelike channery fragments. 

The A1 horizon ranges from 5Y to 10YR in hue, is 4 or 
5 in value when dry and 2 or 3 when moist, and ranges from 
1 to 8 in ehroma when dry or moist. In most places primary 
structure is granular or erumb, but in some places it is sub- 
angular bloeky. This horizon is soft or slightly hard when dry. 

The C horizon ranges from 5Y to 10YR in hue, is 5 or 6 
in value when dry and 4 or 5 when moist, and is 3 or 4 in 
chroma when dry or moist. It is moderately alkaline or 
strongly alkaline. 

Jenkinson soils are mapped in an association with Lyman- 
Son and Turk soils. 


Julesburg Series 


The Julesburg series consists of nearly level to moder- 
ately steep, well-drained soils. These soils formed in al- 
luvium derived from sandstone. They are on alluvial 
fans and foot slopes. Slopes range from 0 to 20 percent. 
Elevations range from 4,800 to 5.500 feet. The average 
annual precipitation is 12 to 14 inches, the average annual 
soil temperature is about 59? F., and the frost-free season 
is 105 to 110 days. The vegetation is needle-and-thread, 
blue grama, and big sagebrush. 

In a representative profile the surface layer is brown, 
neutral sandy loam about 10 inches thick. The subsoil is 
yellowish-brown, mildly alkaline sandy loam, about 22 
inches thick. The substratum is light yellowish-brown, 
moderately alkaline sandy loam that reaches to a depth 
of 60 inches or more. 

Permeability is moderately rapid, and the available 
water capacity is moderate. The effective rooting depth 
is 60 inches or more. 

These soils are used for range, as wildlife habitat, and 
to a minor extent for irrigated hay, pasture, and small 
grain. 

Representative profile of Julesburg sandy. loam, in an 
area of Ascalon-Julesburg association, in the SEYNW14 
sec. 18, T. 45 N., R. 81 W. 

A1—0 to በ inches, brown (10YR 5/3) sandy loam, dark brown 


(10YR 3/3) moist: weak, fine, granular structure; 
soft. very friable; neutral; abrupt, smooth boundary. 
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A8—6 to 10 inches, brown (10YR 5/3) sandy loam, dark 
brown (10YR 3/3) moist; weak, coarse, prismatic 
structure parting to weak, coarse, subangular blocky ; 
thin patehy to thin continuous clay films on vertical 
ped faces; soft, friable; neutral; clear, smooth bound- 
ary. 

B2t—10 to 32 inches, yellowish-brown (10YR 5/4) sandy 
loam, dark brown (10YR 4/3) moist; weak, coarse, 
prismatic structure parting to weak, coarse, subangu- 
lar blocky; hard, friable; thin patchy to continnons 
clay films on ped faces; mildly alkaline; clear, smooth 
boundary. 

C—32 to 60 inches, light yellowish-brown (10YR 6/4) sandy 
loam, yellowish brown (10YR 5/4) moist; weak, 
coarse, angular blocky structure; soft, friable; mod- 
erately alkaline; clear, smooth boundary. 


Depth to caleareous material ranges from 50 to more than 
60 inches. Content of conrse fragments ranges from 0 to 18 
percent but typically is less than 5 percent. 

The A horizon ranges from 10YR to 2.5Y in hue, is 4 or 
8 in value when dry and 2 or 3 when moist, and is or 3 
in chroma when dry or moist. The A and B horizons nre 
neutral or mildly alkaline. 

The B2t horizon ranges from 10YR to 2.5Y in hue, is 5 
or 6 in value when dry and 4 or 8 when moist, and ranges 
from 2 to 4 in ehroma when dry or moist. 

The (5 horizon ranges from 10YR to 2.5Y in hue. It is 
snndy loam or loamy sand. 


Julesburg fine sandy loam (Ju).—— This soil is on foot 
slopes and alluvial fans, mainly along the mountain 
flank. This soil has a profile similar to the one described 
as representative of the series, except that the surface 
layer is dark-gray, mildly alkaline fine sandy loam about 
14 inches thick; the subsoil is brown, mildly alkaline 
sandy loam about 12 inches thick; and the substratum is 
brown, mildly alkaline sandy loam that reaches to a 
depth of 60 inches or more. 

Included with this soil in mapping are some areas of 
Connerton, Kim, and La Fonda soils. 

Runoff is slow to medium, and the hazard of water 
erosion 18 slight to moderate. If the soil is left bare, the 
hazard of wind erosion is high. 

This soil is used for irrigated hay, pasture, and small 


grain. ( cappii units IVe-5, dryland, and IIIs-5, 
irrigated; Sandy range site, 10 to 14 inch precipitation 
zone) 


Keyner Series 


The Keyner series consists of gently sloping to mod- 
erately steep, well-drained soils. These 80115 formed in 
alluvium derived from alkaline shale and sandstone. They 
are on alluvial fans and foot slopes. Slopes range from 
3 to 15 percent. Elevations range from 4,500 to 5,500 feet. 
The average annual precipitation is 10 to 14 inches, the 
average annual soil temperature is about 52° F., and the 
frost-free season is 100 to 105 days. The vegetation is 
blue grama, cactus, and threadleaf sedge. 

In ዜ representative profile the surface layer is light- 
gray, moderately alkaline loamy sand about 6 inches thick. 
The upper part of the subsoil is grayish-brown, strongly 
alkaline or very strongly alkaline sandy clay loam about 
12 inches thick, and the lower part is light brownish- 
gray, very strongly alkaline fine sandy loam about 8 
inches thick. The substratum is light brownish-gray, 
very strongly alkaline fine sandy loam that reaches to 
& depth of 60 inches or more. 

Permeability is slow to moderately slow, and the avail- 
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able water capacity is moderate. The effective rooting 


depth 18 60 inches or more. 

These soils are used for range and wildlife habitat, 
A few small areas of these soils that occur with other 
soils are irrigated. In irrigated areas the vegetation is 
typically Kochia weed. 

Representative profile of Keyner loamy sand near the 
south quarter corner of sec. 94, T. 45 N., R. 88 W. 


A2—0 to 6 inches, light-gray (2.5Y 7/1) loamy sand, gray 
(2.5¥ 5/1) moist; weak, thick, platy structure part- 
ing to moderate, fine, granular; soft, very friable; 
moderately alkaline; abrupt, smooth boundary. 

B21t—6 to 11 inches, grayish-brown (10YR 5/2) sandy clay 
loam, dark grayish brown (10YR 4/2) moist; moder- 
816, coarse, columnar structure parting to moderate, 
coarse, angular blocky; very hard, very friable; 
many, thin, waxlike patehes on ped faces; waxlike 
coatings in root channels; waxlike bridgings between 
sand grains; strongly alkaline; clear, wavy boundary. 

B22t—11 to 18 inches, grayish-brown (2.5Y 5/2) sandy clay 
loam, dark grayish brown (2.5Y 4/2) moist; mod- 
erate, coarse, prismatic structure parting to moder- 
ate, coarse, angular blocky; very hard, very friable; 
many, thin, waxlike patches on ped faces; wuaxlike 
coatings in root channels; waxlike bridgings De- 
tween sand grains; strong effervescence; very 
strongly alkaline; gradual, wavy boundary. 

B3sa—18 to 26 inches, light brownish-gray (2.5Y 6/2) fine 
sandy loam, grayish brown (2.5Y 5/2) moist; moder- 
Ate, coarse, subangular bloeky strueture; hard, very 
friable; few, thin, glossy patches on ped faces: wax- 
like bridgings between some sand grains; moderate 
accumulation of visible secondary salts oceurring as 
concretions and crystals and in thin seams; strong 
effervescence; very strongly alkaline; gradual, wavy 
boundary. 

Csa—26 to 00 inches, light brownish-gray (2.5Y 6/2) fine 
sandy loam, grayish brown (2.5Y 5/2) moist: mas- 
Sive: slightly hard, very friable; weak accumulation 
of secondary salts occurring as crystals and small 
concretions or in thin seams and streaks; strong 
effervescence; very strongly alkaline. 


Content of coarse fragments ranges from 0 to 15 percent 
but typically is less than 5 percent. 

The A2 horizon ranges from 2.5Y to 10YR in hue, is 6 
or 7 in value when dry and 5 or 6 when moist, and ranges 
from 1 to 8 in chroma when dry or moist. Tt ranges from 
mildly alkaline to strongly alkaline. This horizon generally 
is nonealenreous, but in places it is weakly caleareous. In 
most places the primary structure is platy, but in some places 
it is granular or subangular blocky. This horizon is soft or 
slightly hard when dry. 

The B2t horizon ranges from 5Y to 10YR in hue, is 5 or 
6 in value when dry and 4 or 5 when moist, and is 2 or 3 in 
chroma when dry or moist. Tt ranges from moderately alkaline 
to very strongly alkaline. In most places the primary strue- 
ture is columnar, but in some places it is prismatic or blocky. 
Content of exchangeable sodium is less than 15 percent in 
the upper part of the J32t horizon but increases to more than 
15 percent in the lower part. This horizon is sandy clay loam, 
sandy loam, loam, or clay loam. 

The Csa horizon ranges from 8ኛ to 10YR in hue. It is 
strongly alkaline or very strongly alkaline, Content of ex- 
changeable sodium ranges from 15 to 40 percent in the upper 
part of the C horizon, but it tends to decrease as depth 
increases. 


Keyner complex, 3 to 10 percent slopes (KCC].— This 
complex is about 75 to 90 percent Keyner loamy sand, 
3 to 10 percent slopes, intermingled in a complex 
pattern with various other soils. The Keyner soil has 
the profile described as representative of the Keyner 
series. These soils are on alluvial fans and foot slopes, 
mainly at the base of nearly barren uplifts of alkaline 
shale and sandstone. 
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Included with these soils in mapping are some areas 
of Bone, Zigweid, and Absted soils. Also included are 
some areas of Keyner soils that have a surface layer 
of sandy loam 6 to 14 inches thick. 

Runoff is medium to rapid. and the hazard of water 
erosion is moderate to high. .f the cover is destroyed, 
the hazard of wind erosion 1s high. 

Soils of this complex are used for range and wildlife 
habitat. A few small areas are irrigated along with 
adjoining soils in order to maintain good field aline- 
ment. (Capability units VIs-71, dryland, and VIs-T1, 
Mir Loamy range site, 10 to 14 inch precipitation 
zone 


Kim Series 


The Kim series consists of nearly level to moderately 
steep, well-drained soils. These soils formed in alluvium 
on alluvial fans. They are widely distributed throughout 
the survey area below the mountain front. Slopes range 
from 0 to 90 percent. Elevations range from 4,500 to 
5,200 feet. The average annual precipitation is 10 to 14 
inches, the average annual 801] temperature is about 
89" F., and the frost-free season 18 105 to 110 days. The 
vegetation 1s western wheatgrass, blue grama, big sage- 
brush, and cactus. 

In ዜ representative profile the surface layer 18 light 
brownish-gray, moderately alkaline loam about 5 inches 
thick. The underlying layer is pale-yellow, moderately 
alkaline silt loam that reaches to a depth of 60 inches 
or more. 

Permeability is moderate, and the available water 
capacity is high. The effective rooting depth is 60 inches 
or more. 

These soils are used for range, for irrigated hay, pas- 
ture, and small grain, and as wildlife habitat. 

Representative profile of Kim loam, 0 to 3 percent 
slopes, in the SW14SW14 sec. 7, T. 46 N., R.77 W. 


A1—0 to 5 inches, light brownish-gray (2.5Y 6/2) loam, light 
olive brown (2.5Y 5/4) moist; weak, medium, crumb 
Structure; slightly hard, friable; many roots; 
Strong effervescence; moderately alkaline; clear, 
Smooth boundary. 

AC—5 to 18 inches, pale-yellow (2.5Y 7/4) silt loam, light 
olive brown (2.5Y 5/4) moist; weak, coarse, angular 
blocky strueture; slightly hard, friable, slightly sticky 
and slightly plastic; few roots; strong effervescence; 
moderately alkaline; clear, smooth boundary. 

Cca—18 to 60 inches, pale-yellow (2.5Y 7/4) silt lonm, light 
olive brown (2.5Y 5/4) moist; massive; slightly hard, 
friable, slightly sticky and slightly plastic; many 
nodules of precipitated carbonates on ped faces aud 
in pores; strong effervescence; moderately alkaline. 


These soils generally are calcareons to the surface, but in 
places they are noncalcarcous in the uppermost 2 to 4 inches. 
Content of conrse fragments ranges from 0 to 15 percent but 
typically is less than 10 percent. The C horizon generally has 
some visible secondary calcium carbonate, but it does not 
consistently have secondary carbonate accumulation. 

The A horizon ranges from 10YR to 5Y in hue, is 8 or 6 
in value when dry and 4 or 5 when moist, and ranges from 2 
to 4 in chroma when dry or moist. It is mildly alkaline or 
moderately alkalino. 

The C horizon ranges from 10YR to 5Y in hue, ranges from 
5 to 7 in value when dry and from 4 to 6 when moist, and 
ranges from 8 to 5 in chroma when dry or moist. It is mod- 
erately alkaline or strongly alkaline silt loam, loam, or clay 
loam. 


Kim loam, 0 to 3 percent slopes (KdA).—This soil is on 
alluvial fans, mainly in the lower parts of valleys just 
above stream bottoms. It has the profile described as 
representative of the series. 

Included with this soil in mapping are small areas 
of Kim clay loam and some areas of Stoneham and Zig- 
weid soils. 

Runoff is slow, and the hazard of erosion is slight. 

This soil is used for irrigated hay, pasture, and small 
grain. (Capability units [Ve-2, dryland, and IIe-2, 
irrigated; Loamy range site, 10 to 14 inch precipitation 
zone) 

Kim loam, 3 to 6 percent slopes (Kd8).—This soil is on 
alluvial fans. Included with this soil in mapping are 
small areas of Kim clay loam and some areas of Stone- 
ham and Zigweid soils. 

Runoff is medium, and the hazard of erosion is mod- 
erate. 

This soil is used for irrigated hay, pasture, and small 
grain. (Capability units IVe-2, dryland, and ፲፲፪፲6-9, 
ao Loamy range site, 10 to 14 inch precipitation 
zone 

Kim loam, 6 to 10 percent slopes (KdC).—This soil is 
on alluvial fans and foot slopes, mainly at the base of 
adjacent uplands, Included with this soil in mapping 
are some areas of Cushman, Shingle, and Zigweid soils. 

Runoff is medium to rapid, and the hazard of erosion 
is moderate to high, 

This soil is used for irrigated hay, pasture, and small 
grain. (Capability units VIe-2, dryland, and IVe-2, 
irrigated; Loamy range site, 10 to 14 inch precipitation 
zone) 

Kim loam, wet (Ke) —This soil is on alluvial fans. It 
has a profile similar to the one described as representa- 
tive of the series, except that it has an accumulation 
of soluble salts. Also, this soil has a fluctuating water 
table. The salt content is moderate. The fluctuating water 
table is at or near the surface during part of the growing 
season, Slopes are 0 to 8 percent. 

Included with this soil in mapping are areas of Kim 
loam and Zigweid soils and areas that are strongly 
saline and wet. 

Runoff is slow, and the hazard of erosion is slight. 

This soil is used for irrigated pasture. (Capability 
units VIws-10, dryland, and IVsvs-10, irrigated; Saline 
Subirrigated range site, 10 to 14 inch precipitation zone) 

Kim-Haverson association (KH).—This association is 
about 50 percent Kim loam, 3 to 6 percent slopes, and 
about 30 percent Haverson loam, 0 to 3 percent slopes. 
These soils occupy flood plains and alluvial fans adjacent 
to the bottoms. The Kim soil i$ on alluvial fans that 
border the stream bottoms, and the Haverson soil is on 
flood plains. 

Included with these soils in mapping are areas of 
Limon soils that make up about 10 percent of the acreage. 
Also included are areas of Glenberg soils that make up 
about 3 percent and areas of stream channels and side 
draws that make up about 5 percent, 

Runoff is medium on the Kim soil and slow on the 
Haverson soil. The hazard of erosion is moderate on the 
Kim soil and slight on the Flaverson soil. 

Soils of this association are used for range and wild- 
life habitat. (Capability unit IVe-2, dryland. Kim soi! 
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in Loamy range site, 10 to 14 inch precipitation zone, 
and Haverson soil in Overflow range site, 10 to 14 inch 
precipitation zone) m 

Kim-Travessilla association (KT).—'This association is 
about 50 percent Kim loam, 10 to 20 percent slopes, and 
about 30 percent Travessilla sandy loam, 15 to 40 percent 
slopes. These soils generally are on ridges, hillsides, and 
alluvial fans. The Kim soil has a profile similar to the 
one described as representative of the Kim serles, except 
that in some places the surface layer is redder or grayer. 

Included with these soils in mapping are areas of 
Sunup soils that make up about 10 percent of the acre- 
age. Also included are areas of Ascalon soils that make 
up about 5 percent and areas of Shale outerop that make 
up about 5 percent. 

Runoff is rapid, and the hazard of erosion is high. 
If the soil is left bare, the hazard of wind erosion is high 
on the Travessilla soil. 

Soils of this association are used for range and wild- 
life habitat. (Kim soil in eapability unit VIe-2, dryland, 
and Loamy range site, 10 to 14 inch precipitation zone. 
Travessilla soil in capability unit, VITe-14, dryland, and 
ce dl Sandy range site, 10 to 14 inch precipitation 
zone 

Kim-Zigweid association, gently sloping (KZB).—This 
association is about 50 percent Kim loam, 0 to 6 percent 
slopes, and about 30 percent Zigweid loam, 0 to 6 percent 
slopes. These soils are on alluvial fans. 

Included with these soils in mapping are arcas of 
Stoneham soils that make up about 15 percent of the 
acreage and areas of Limon soils that make up about 
5 percent. 

Runoff is slow to medium, and the hazard of erosion 
is slight to moderate. 

Soils of this association are used for range and wild- 
life habitat. (Capability unit IVe-2, dryland; Loamy 
range site, 10 to 14 inch precipitation zone) 

Kim-Zigweid association, moderately steep (KZD).— 

This association is about 40 percent Kim loam, 6 to 20 
percent slopes, and about 30 percent Zigweid loam, 6 to 
20 percent slopes. The Zigweid soil has the profile de- 
scribed as representative of the Zigweid series. These 
soils occupy alluvial fans on the sides of valleys. The 
Kim soil is on the upper parts at the outer edge of the 
valleys, and the Zigweid soil is on the lower parts of the 
landscape. 
- Included with these soils in mapping are areas of 
Stoneham. soils that make up abont 90 percent of the 
acreage. Also included are areas of Shingle soils that 
make up about 5 percent and areas of Worf soils that 
make up about 5 percent. 

Runoff is medium to rapid, and the hazard of erosion 
is moderate to high. 

Soils of this association are used for range and wild- 
life habitat. (Capability unit IVe-9, dryland; Loamy 
range site, 10 to 14 inch precipitation zone) 


Kirtley Series 


The Kirtley series consists of sloping or moderately 
steep, well-drained soils. These soils formed in residuum 
derived from reddish-colored siltstone and shale. They 
are on uplands. Slopes range from 6 to 15 percent. Ele- 
vations range from 5,000 to 6,000 feet, The average an- 
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nual precipitation is 19 to 14 inches, the average annual 
soil temperature is about 51? F., and the frost-free season 
is 95 to 100 days. The vegetation is western wheatgrass, 
needle-and-thread, big sagebrush, and blue grama. 

In a representative profile the surface layer is brown, 
mildly alkaline loam about 4 inches thick. The upper 
part of the subsoil is reddish-brown, mildly alkaline 
loam or elay loam about 19 inches thick, and the lower 
part is reddish-brown, moderately alkaline loam about 
6 inches thick. The substratum is reddish-brown, moder- 
ately alkaline loam, about 8 inches thick, that is under- 
lain by shale at a depth of about 30 inches. 

Permeability and the available water capacity are 
moderate. ፲ከ6 effective rooting depth is 90 to 40 inches. 
These soils are used for range and wildlife habitat. 

Representative profile of Kirtley loam, in an area of 
Harlan-Kirtley association, near the center of sec. 27, 
T. 44 N., R. 88 W. 


A1—0 to 4 inches, brown (7.5YR 5/3) loam, dark brown 
(7.5YR 3/8) moist; strong, fine, granular structure; 
soft, very friable; mildly alkaline; clear, wavy 
boundary. 

B1—4 to 7 inches, reddish-brown (5YR 4/3) loam, dark red- 
dish brown (5YR 3/3) moist; medium prismatie 
structure parting to moderate, medium, subangular 
blocky; slightly hard, very friable; peds are hard; 
few, thin, glossy patches on ped faces; mildly alka- 
line; clear, wavy houndary. 
to 11 inches, reddish-brown (SYR 4/3) clay loam, 
dark reddish brown (5YR 3/3) moist; moderate, me- 
dium, prismatic structure parting to strong, medium, 
subangular blocky; hard, very friable; peds are very 
hard; thin, continuous, waxlike coatings on ped 
faces; waxlike coatings in root channels and pores; 
mildly alkaline; clear, wavy boundary. 

B22t—11 to 16 inches, reddish-brown (5YR 5/4) clay loam, 
reddish brown (5YR 4/4) moist; moderate, medium, 
prismatic structure parting to strong, medium, suh- 
angular blocky; hard, friable; peds are very hard; 
thin, continuous, waxlike coatings on ped faces; thin 
waxlike coatings in root channels; mildly alkaline; 
clear, wavy boundary. 

B3ea—16 to 22 inches, reddish-brown (5YR 5/4) loam, red- 
dish brown (5YR 4/4) moist; weak, medium, pris- 
matie structure parting to weak, medium, subangular 
bloeky ; hard, very friable; peds are very hard; few, 
thin, glossy patehes on ped faces and on inside of 
pores: some visible calcium carbonate oceurring as 
concretions; Strong effervescenee; moderately alka- 
line; gradual, wavy boundary. 

Cen—22 to 80 inches, reddish-brown (5YR 5/4) loam, red- 
dish brown (5YR 4/4) moist; massive; hard, very 
friable; visible secondary caleium earbonnte occur- 
ring as coneretions and in thin seams and streaks; 
Strong effervescence; moderately alkaline; gradual, 
wavy boundary. 

IIC—30 inches, reddish-brown, 
interhedded olive shale, 


Depth to bedrock ranges from 20 to 40 inches, depth to cal- 
careous material ranges from 6 to 20 inches, and thickness 
of the solum ranges from 15 to 80 inches. 

The A1 horizon ranges from 5YR to 7.5YR in hue, is 4 
or 5 in value when dry and 2 or 8 when moist, and is 2 or 3 
in chroma when dry or moist. Its neutral or mildly alkaline. 
In most places the primary structure is fine and granular, 
but in some places it is subangular blocky. This horizon is 
soft or slightly hard when dry. 

The 35211 horizon is 2.5YR or 5YR in hue, 4 or 5 in value 
when dry and 2 በኮ 3 when moist, and 2 or 3 in chroma when 
dry or moist. The B22t horizon is 25YR or 5YR in hue, is 5 
or 6 in value when dry and 4 or 5 when moist, and ranges 
from 3 to 5 in chroma when dry or moist. It is mildly alka- 
line or moderately alkaline. In most places primary structure 
is prismatic, but in some places it is subangnlar blocky. 


B21t—1 


caleareous shale and some 
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The Cea horizon ranges from SYR to 10R in hue. It is 
moderately alkaline or strongly alkaline. The calcium car- 
bonate equivalent ranges from about 5 to 12 pereent. 

Kirtley soils are mapped in associations with Harlan, Moret, 
and Potts soils. 


La Fonda Series 


'The La Fonda series consists of gently sloping to mod- 
erately steep, well-drained soils. These soils formed in 
reddish-colored alluvium derived from red beds. They 
are on alluvial fans. Slopes range from 3 to 15 percent. 
Elevations range from 5,000 to 5,500 feet. The average 
annual precipitation is 12 to 14 inches, the average an- 
nual soil temperature is about 50? F., and the frost-free 
season is 90 to 95 days. The vegetation is western wheat- 
grass, blue grama, and big sagebrush. 

In a representative profile the surface layer is reddish- 
brown, neutral very fine sandy loam about 2 inches 
thick. The upper part of the subsoil is reddish-brown, 
mildly alkaline loam about 3 inches thick, and the lower 
part is light reddish-brown, moderately alkaline very 
fine sandy loam about 8 inches thick. The substratum 
is light reddish-brown or reddish-brown, moderately al- 
kaline very fine sandy loam that reaches to a depth of 
60 inches or more. 

Permeability is moderate, and the available water 
capacity is high. The effective rooting depth is 60 inches 
or more. 

These soils are used for range and wildlife habitat. 

Representative profile of La Fonda very fine sandy 
loam, in an area of Connerton-La Fonda association, 
180 yards east and 100 yards south of the west quarter 
corner, sec, 30, T. 42 N., R. 88 W. 


A1—0 to 2 inches, reddish-brown (5YR 5/4) very fine sandy 
loam, dark reddish brown (5YR 3/4) moist; mod- 
erate, thin, platy structure parting to weak, fine, 
crumb; soft, very friable; many roots; neutral; 
clear, smooth boundary. 

B2-—2 to 5 inches, reddish-brown (5YR 5/4) loam, reddish 
brown (5YR 4/4) moist; weak prismatie structure 
parting to moderate, fine, subangular blocky ; indis- 
tinet clay films; soft, very friable, slightly sticky ; 
mildly alkaline; gradual, wavy boundary. 

B3—5 to 13 inches, light reddish-brown (5YR 6/3) very fine 
sandy loam, reddish brown (5YR 4/4) moist; weak, 
fine to medium, subangular blocky strueture; slightly 
hard, very friable, slightly sticky; few roots; mod- 
erate effervescence; moderately alkaline; clear, 
smooth boundary. 

Clca—13 to 52 inches, light reddish-brown (5YR 6/4) very 
fine sandy loam, reddish brown (5YR 5/4) moist; 
massive; slightly hard, very friable; many fine lime 
concretions; violent effervescence; moderately alka- 
line; clear, smooth boundary, 

C2ca—52 to 60 inches, reddish-brown (5YR 5/4) very fine 
sandy loam, reddish brown (5YR 4/4) moist; 
structureless; slightly hard, friable, slightly sticky; 
many fine threads of calcium carbonate; moderate 
effervescence; moderately alkaline. 


Content of coarse fragments ranges from 0 to 15 percent 
but generally is less than 5 percent. 

The Al horizon ranges from 7.5YR to 2.5YR in hue, is 4 
or 5 in value when dry and 3 or 4 when moist, and ranges 
from 2 to 4 in ehroma when dry or moist. The A1 horizon 
has a maximum thickness of about 4 inches. It is neutral 
or mildly alkaline. : 

The B2 horizon ranges from 7.5YR to 2.5YR in hue, is 
5 or 6 in value when dry and 4 or 5 when moist, and ranges 
from 8 to 8 in chroma when dry or moist. Tt ranges from 
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neutral to moderately alkaline. This horizon is lonm or clay 
me Cca horizon ranges from 7.5YR to 2.5YR in hue. It 
is moderately alkaline or strongly alkaline. 

La Fonda-Harlan association (LA).— This association is 
about 40 percent La Fonda very fine sandy loam, 3 to 
15 percent slopes, and about 30 percent Harlan loam, 
3 to 15 percent slopes. In areas at the base of the Horn 
in Ts. 45 and 46 N., R. 88 W., the La Fonda and Harlan 
soils, in places, have a surface layer of gravelly and 
cobbly material. These soils occupy alluvial fans and 
foot slopes. The La Fonda soil is on the upper parts 
of the landscape, and the Harlan soil is on the lower foot 
slopes and alluvial fans. 

Included with these soils in mapping are areas of 
Connerton soils that make up about 90 percent of the 
acreage. Also included are areas of Spearfish soils that 
make up about 5 percent and areas of dark-colored sandy 
loam soils that make up about 5 percent. In the valley 
that runs along the western flank of E K mountain, these 
dark-colored sandy loam soils make up as much as 20 
percent of the acreage. Also included, on some ridges 
that extend from the Horn, are very gravelly and very 
stony soils. 

Runoff is medium to rapid, and the hazard of water 
erosion is moderate to high. Tf the cover is destroyed, 
the hazard of wind erosion is high on the La Fonda soil. 

Soils of this association nre used for range and wild- 
life habitat. (Capability unit VIe-9, dryland; Loamy 
range site, 10 to 14 inch precipitation zone) 


Leavitt Series 


'The Leavitt series consists of well-drained soils. These 
soils formed in alluvium derived from limestone. They 
are on alluvial foot slopes. Slopes range from 6 to 20 
percent. Elevations range from 7,500 to 9,000 feet. The 
average annual precipitation is 16 to 19 inches, the 
average annual soil temperature is about 42° F., and the 
average summer soll temperature is about 53° F. The 
frost-free season is 65 to 70 days, although frost can 
occur in any month. The vegetation is mountain grasses 
and sedges, and Idaho fescue is dominant. 

In a representative profile the surface layer is dark 
grayish-brown, neutral loam about 4 inches thick. The 
upper part of the subsoil is dark-brown, mildly alkaline 
clay loam about 8 inches thick, and the lower part is 
yellowish-brown, strongly alkaline clay loam about 9 
inches thick. The substratum is pale-brown, moderately 
alkaline or strongly alkaline loam that reaches to a depth 
of 60 inches or more. 

Permeability is moderate, and throughout the profile 
the available water capacity is high. 'The effective rooting 
depth 18 80 to 60 inches or more. 

These soils are used for range and wildlife habitat. 

Representative profile of Leavitt loam, in an area of 
Leavitt-Passcreek association, 960 feet south-southwest 
of the south quarter corner of sec. 95, T. 49 N., R. 85 W. 

Al 一 0 to 4 inches, dark grayish-brown (10YR 4/2) loam, 
very dark grayish brown (10YR 3/2) moist; mod. 
erate, fine, crumb structure; soft, very friable. 
slightly sticky; many roots; neutral; clear, smooth 
boundary. 

B2t—4 to 12 inches, dark-brown (10YR 4/3) clay loam, dark 
brown (10YR 8/3) moist; weak, medium, prismatic 
Structure parting to moderate, medium, subangular 
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blocky; thick nearly continuous clay films; slightly 
hard, friable, sticky and plastic; many roots; 5 per- 
cent or less j⁄- to %-inch sandstone fragments; 
mildly alkaline; clear, smooth boundary. 

B3ea—12 to 21 inches, yellowish-brown (10YR 5/4) clay 
loam, dark brown (10YR 4/3) moist; weak, fine, 
angular blocky structure; thin discontinuous clay 
films on vertical surfaces; slightly hard, friable, 
sticky and plastic; few roots; many medium threads 
and spots of secondary calcium carbonate; 8 to 10 
percent 44- to 1-inch, lime-coated sandstone frag- 
ments; violent effervescence ` strongly alkaline; clear, 
smooth boundary. 

Cica—21 to 41 inches, pale-brown (10YR 6/3) and spots of 
light-gray (10YR 7/2) loam, brown (10¥R 5/3) 
moist; structureless; slightly hard, friable, sticky 
and plastic; few roots; many fine and medium 
threads and spots of secondary lime; 5 to 10 percent 
34- to Linch, lime-coated sandstone fragments; vio- 
lent effervescence; moderately alkaline; gradual, 
wavy boundary. 

C2ca—41 to 60 inches, pale-brown (10YR 6/3) loam that has 
fine concretions of light gray (10YR 7/2), brown 
(10YR 5/3) moist; structureless; slightly hard, fri- 
able, sticky and plastic; many fine and medium 
threads and nodules of secondary lime; 10 to 15 per- 
cent 1- to 8-inch, lime-coated sandstone fragments; 

፣ violent effervescence; strongly alkaline. 

In most places depth to bedrock is more than 60 inches, 
but it ranges from 30 inches to more than 60 inches. Depth 
to calcareous material ranges from 10 to 24 inches. Content 
of coarse fragments ranges from 5 to 20 percent but typically 
is about 10 percent. A few stones may occur in the O horizon. 

The Al horizon ranges from 10YR to 7.5YR in hue, is 4 
or 5 in value when dry and 2 or 3 when moist, and is 2 or 3 
in chroma when dry or moist. It is loam or clay 108፲ባ. The 
Al and B2t horizons are neutral or mildly alknline. 

The B2t horizon ranges from 10YR to 7.5YR in hue, is 4 
or 5 in value when dry and 2 or 3 when moist, and is 2 or 
3 in chroma when dry or moist. It ís loam or clay loam. 

The B8ea and C horizons range from 2.5Y to 7.5YR in 
hue. They are moderately alkaline or strongly alkaline. 

Leavitt-Passcreek association (lE).— This association 
is nbout 45 percent Leavitt loam, 6 to 20 percent slopes, 
and about 30 percent Passcreek loam, 6 to 20 percent 
slopes. The Leavitt soil has the profile described as repre- 
sentative of the Leavitt series. These soils occupy valleys 
and hillsides. The Leavitt soil is on alluvial foot slopes, 
and the Passereek soil is on hillsides. — | 

Included with these soils in mapping are areas of 
Splitro soils that make up abont 15 percent of the acre- 
age. Also included are areas of Decross soils that make 
up about 5 percent and areas of Sublette soils that make 
up about 5 percent. : i 

Runoff is medium to rapid, and the hazard of erosion 
is moderate to high. . 

Soils of this association are used for range and wild- 
life habitat. (Capability unit Vle-2, dryland; Loamy 
range site, 15 to 19 inch precipitation zone) 


Limon Series 


The Limon series consists of nearly level to moderately 
steep, well-drained soils. These soils formed in fine- 
-textured alluvium on alluvial fans and foot slopes. Slopes 
range from 0 to 20 percent. Elevations range from 4,500 
to 5,200 feet. The average annual precipitation is 11 to 
12 inches, the average annual soil temperature is about 
53? F., and the frost-free season is 100 to 105 days. The 
vegetation is western wheatgrass and big sagebrush, 

In a representative profile the surface layer is light- 
gray, moderately alkaline silty clay about 4 inches thick. 


SOIL SURVEY 


The underlying layer is light yellowish-brown or pale- 
yellow, strongly alkaline silty clay that reaches to a depth 
of 60 inches or more. 

Permeability is slow, and the available water ca- 
pacity is high. The effective rooting depth is 60 inches 
or more. 

These soils are used for range, for irrigated hay 
pasture, and small grain, and for limited dryfarmüng. 

Representative profile of Limon silty clay, in an area 
of Limon-Cadoma association, in the NEYSWI1, sec. 17, 
T. 45 N., R. 80 W. 


A1—0 to 4 inches, light-gray (2.5Y 7/2) silty clay, light olive 
brown (2.5Y 5/4) moist; strong, fine, granular struc- 
ture; hard, firm, sticky and plastie; many roots; 
moderately alkaline; abrupt, smooth boundary. 

C1—4 to 17 inches, light yellowish-brown (2.5Y 6/4) silty 


elay, light olive brown (25Y 5/4) moist; weak, 
medium, subangular blocky structure; hard, firm, 


sticky and plastic; many roots in upper 4 inches, few 
roots below; strong effervescence; strongly alkaline; 
clear, smooth boundary. 

“1? to 28 inches, light yellowish-brown (2.5Y 6/4) silty 
clay, light olive brown (2.5Y 5/4) moist; wenk, me- 
dium, subangular blocky structure; hard, firm, sticky 
and plastic; strong effervescence; strongly alkaline; 
clear, smooth boundary. 

C3ca—28 to 60 inches, pale-yellow (2.5Y 7/4) silty clay, 
light yellowish brown (2.5Y 6/4) moist; massive; 
hard, friable, slightly sticky and slightly plastie; 
many splotches of carbonates; violent efrervescence; 
strongly alkaline. 


Content of coarse fragments ranges from 0 to 15 percent 
but typically is less than 5 percent. The A and C horizons are 
moderately alkaline or strongly alkaline. 

The A1 horizon ranges from 5Y to 10YR in hue, is 5 to 
7 in value when dry and 4 or 5 when moist, and ranges from 
2 to 4 in ehroma when dry or moist, 

The C horizon ranges from 10YR to 5Y in hue, ranges from 
5 to 7 in value when dry and is 5 or 6 when moist, and 
ranges from 2 to 4 in chroma when dry or moist. It is mainly 
silty clay loam or silty clay and has a clay content of 35 to 
50 percent. In some profiles the lower part of the C horizon 
is elay loam that is 30 to 35 percent clay. 

Limon silty clay, 0 to 3 percent slopes (LmA).—This soil 
is on alluvial fans, generally immediately above stream 
bottoms. It has a profile similar to the one described as 
representative of the series, except that the surface layer 
is 6 inches thick. 

Included with this soil in mapping are some areas of 
Heldt, Wyarno, and Stoneham soils. 

Runoff is slow, and the hazard of erosion is slight. 

This soil 18 used mainly for irrigated hay, pasture, and 
small grain and to a minor extent for dryland spring 
wheat and hay. (Capability units IVs-1, dryland, and 
IIIs-i. irrigated; Clayey range site, 10 to 14 inch pre- 
cipitation zone) 

Limon silty clay, 3 to 6 percent slopes (LmB).—This soil 
is on alluvial fans. It has a profile similar to the one de- 
seribed as representative of the series, except that the 
surface layer 1s 6 inches thick. 

Included with this soil in mappmg are some sizable 
areas of Razor silty clay loam. Also included are areas 
of Gaynor and Wyarno soils. 

Runoff is medium, and the hazard of erosion is mod- 
erate. 

This soil is used for range, for dryland spring wheat 
and hay, and to a lesser extent for irrigated hay, pasture, 
and small grain. (Capability units IVe-1, dryland. and 
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፲116--1, irrigated; Clayey range site, 10 to 14 inch pre- 
cipitation zone) 

Limon silty clay, saline, 0 to 6 percent slopes (LnB).— 
soil is on alluvial fans. Included with this soil in mapping 
are some sizable areas of Gaynor silty clay. Also included 
are areas of Razor and Wyarno soils. 

Runoff is rapid, and the hazard of erosion is high. 

This soil is used for irrigated hay, pasture, and small 
grain and for range. (Capability units VIe-1, dryland, 
and IVe-1, irrigated; Clayey range site, 10 to 14 inch 
precipitation zone) 

Limon silty clay, saline, 0 to 6 percent slopes (LnB) — 
This soil is on alluvial fans. It has a profile similar to the 
one described as representative of the series, except that 
the surface layer is dark grayish brown, the substratum 
is grayish brown, and it has an accumulation of soluble 
salts, This soil is moderately saline to strongly saline and 
contains many threads and nodules of soluble salts 
throughout the profile. 

Included with this soll in mapping are some areas of 
Done, Petrie, and Limon soils. 

Runoff is medium to rapid, and the hazard of erosion 
is moderate to high. 

This soil is used for irrigated hay and pasture and, 
to a lesser extent, for range. (Capability units VIs-71, 
dryland, and IVs-12, irrigated; Saline Lowland range 
site, 10 to 14 inch precipitation zone) 

Limon silty clay, saline, 6 to 10 percent slopes (lnC).— 
This soil is on alluvial fans and in valleys. It has a pro- 
file similar to the one described as representative of the 
series, except that the surface layer is dark grayish 
brown, The soil has an accumulation of soluble salts. Tt 
is moderately saline to strongly saline and contains 
threads and nodules of soluble salts throughout the 
profile. 

Included with this soil in mapping are some areas of 
Bone, Petrie, and Limon soils. 

Runoff is rapid, and the hazard of erosion is high. 

This soil is used. for irrigated hay and pasture and, to 
a lesser extent, for range. (Capability units VIe-T1, dry- 
land, and IVs-12, irrigated; Saline Lowland range site, 
10 to 14 inch precipitation zone) 

Limon-Cadoma association (LO).— This association con- 
sists of about 30 percent Limon siltv clav, 0 to 10 percent 
slopes: about 30 percent Cadoma silty clay loam, 8 to 10 
percent slopes; and about 90 percent Wyarno clay loam, 
0 to 10 percent slopes. The Limon soil has the profile 
described as representative of the Limon series. These 
soils occupy alluvial fans. The Limon and Wyarno soils 
are intermingled on the lower end of alluvial fans, and 
the Cadoma soil is on the upper parts of the landscape. 

Included with these soils in mapping are areas of 
Orella soils that make up about 15 percent of the acreage 
and areas of Petrie soils that make up about 5 percent, 

Runoff is slow to rapid on the Limon and Wyarno soils 
and medium to rapid on the Cadoma soil. The hazard of 
erosion is slight to high on the Limon and Wyarno soils 
and moderate to high on the Cadoma soil. 

Soils of this association are used for range and wildlife 
habitat. (Limon soil in capability unit VIe-1, dryland, 
and Clayey range site, 10 to 14 inch precipitation zone. 
Cadoma soil in eapability unit Vle-71, dryland, and 
Dense Clay range site, 10 to 14 inch precipitation zone. 
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Wyarno soil in capability unit IVe-1, dryland, and 
Clayey range site, 10 to 14 inch precipitation zone) . 

Limon-Gaynor association (1R).—This association is 
about 40 percent Limon silty clay, 6 to 20 percent slopes; 
about 25 percent Gaynor silty clay, 6 to 20 percent slopes; 
and about 20 percent Samsil silty clay, 10 to 30 percent 
slopes. These soils occupy upland ridges and alluvial foot 
slopes, The Limon soil is on foot slopes, the Gaynor soil 
is on uplands above the Limon soil, and the Samsil soil 
is on ridges, 

Included with these soils in mapping are areas of 
Razor soils that make up about 10 percent of the acreage 
and areas of Heldt. soils that make up about 5 percent. 

Runoff 18 rapid, and the hazard of erosion is high. 

Soils of this association are used for range and wild- 
life habitat. (Limon and Gaynor soils in capability unit 
VIe-1, dryland, and Clayey range site, 10 to 14 inch 
precipitation zone. Samsil soil in capability unit VIIe-14, 
dryland, and Shallow Clayey range site, 10 to 14 inch 
precipitation zone) 


Lohmiller Series 


The Lohmiller series consists of nearly level, mod- 
erately well drained soils. These soils formed in clayey 
alluvium on flood plains. Slopes range from 0 to 8 
percent. Elevations range from 4,500 to 5,000 feet. The 
average annual precipitation is 19 to 13 inches, the 
average annual soil temperature is about, 53% F., and the 
frost-free season is 105 to 110 days. The vegetation is 
western wheatgrass and big sagebrush. 

In ቤ representative profile the surface layer is light 
olive-gray, moderately alkaline silty clay loam about 8 
inches thick. The underlying layer is pale-olive, mod- 
erately alkaline silty clay loam that is stratified with 
loam, sandy loam, and clay loam in lenses 9 to 5 inches 
thick. This material reaches to a depth of 60 inches or 
more. 

Permeability is slow, and the available water capacity 
is high. The effective rooting depth is 60 inches or more. 

These 80115 are. used for irrigated hay, pasture, and 
small grain; small areas are used for range. 

Representative profile of Lohmiller silty clay loam in 
the SWY NEL, sec. 18, T. 48 N., R. 79 W. 

Al 一 0 to 3 inches, light olive-gray (5Y 6/2) silty clay loam, 
olive gray (5Y 4/2) moist; moderate, medium, gran- 
ular structure; hard, firm, sticky and plastic; many 
roots; slight effervescence; moderately alkaline; 
abrupt, smooth boundary. 

C—3 to 60 inches, pale-olive (5Y 6/3) silty clay loam, olive 
(5Y 4/3) moist; stratified with lenses of loam, 
sandy loam, and clay loam 2 to 5 inches thick; mas- 
sive; hard, firm, sticky and plastic; few roots; strong 
effervescence; moderately alkaline. 

The A and C horizons are silty clay lonm, clay loam, or 
silty clay, and the clay eontent is about 35 to 50 percent. In 
Some profiles coarse sandy material is at a depth of more 
than 40 inches. The A and C horizons range from 10YR to 
5Y in hue, range from 5 to 7 in value when dry and are 4 
or 5 when moist, and range from 2 to 4 in chroma when dry 
or moist. These soils generally are calcareous to the surface, 
but in places the A1 horizon is nonealeareous. In cultivated 
areas, the Ap horizon typically is calcareous. These soils 
range from mildly alkaline to strongly alkaline. Content of 


coarse fragments ranges from 0 to 15 percent but typically 
is less than 5 percent. 
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Lohmiller silty clay loam (ls)—This soil is on flood 
plains, mainly along the Middle Fork of Powder River. 
It is occasionally flooded. Slopes are 0 to 3 percent. 
Included with this soil in mapping are areas of soils 
that have a surface layer of reddish-colored silt loam 
and areas of soils that are similar to this Lohmiller soil, 
except that the substratum is sandy below a depth of 40 
inches. Also included are some areas of Barnum and 
Haverson soils and fine-textured, noncalcareous soils on 
alluvial fans. 
Runoff is slow, and the hazard of erosion is slight. 
This soil is used for irrigated hay, pasture, and small 
grain. (Capability units IVs-1, dryland, and 1115-1, 
irrigated; Clayey Overflow range site, 10 to 14 inch 
precipitation zone) 


Lohsman Series 


The Lohsman series consists of gently sloping to 
moderately steep, well-drained soils. These soils formed 
in residuum weathered from alkaline shale on hillsides. 
Slopes range from 3 to 15 percent. Elevations range from 
4,500 to 5,000 feet. The average annual precipitation is 
11 to 12 inches, the average annual soil temperature is 
about 52° F., and the frost-free season is 105 to 110 days. 
The vegetation is western wheatgrass, blue grama, big 
sagebrush, and cactus. 

In a representative profile the surface layer is light- 
gray, neutral fine sandy loam about 4 inches thick. The 
upper part of the subsoil is brown, moderately alkaline to 
very strongly alkaline clay about 9 inches thick, and the 
lower part is light olive-brown, very strongly alkaline 
clay loam about 5 inches thick. The substratum is light 
olive-brown, very strongly alkaline clay Joam, about 8 
inches thick, that is underlain by shale at a depth of 
about 26 inches. 

Permeability is slow, and the available water capacity 
is low. The effective rooting depth is 20 to 40 inches, 

These soils are used for range and wildlife habitat. 

Representative profile of Lohsman fine sandy loam, in 
an area of Brigesdale-Lohsman complex, rolling, in the 


NWYSEY, sec. 31, T. 45 N., R. 79 W. 


A2—0 to 4 inches, light-gray (10YR 7/2) fine sandy loam, 
grayish brown (10YR 5/2) moist; weak, medium, 
platy structure parting to moderate, fine, granular; 
Soft, very friable; neutral; abrupt, smooth boundary. 
to 8 inches, brown (10YR 5/3) clay, dark brown 
(10YR 4/3) moist; strong, medium, columnar struc- 
ture parting to strong, medium, angular blocky; 
slightly hard, very friable, very plastic; peds are 
extremely hard; moderate, continuous, waxlike 
coatings on ped faces; waxlike contings nnd fillings 
in root channels; moderately alkaline; gradual, 
wavy boundary. 

B22t—9 to 13 inches, brown (10YR 5/3) clay, dark brown 
(10YR 4/3) moist; moderate, medium, prismatic 
structure parting to strong, medium, angular bloeky : 
slightly hard, very friable, very plastic; peds are 
extremely hard; moderate, continuous, waxlike coat- 
ings on ped faces; waxlike coatings and fillings in 
root channels; strong effervescence; very strongly 
alkaline; gradual, wavy boundary. 

B3sa—13 to 18 inches, light olive-brown (2.5Y 5/3) clay 
loam, olive brown (2.5Y 4/3) moist; moderate, me- 
dium, angular blocky structure; very hard, very 
plastic; moderate, thin, waxlike patehes on ped faces; 
Some glossy contings on inside of root channels; 
Some accumulation of secondary salts oceurring as 
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concretions and erystals; strong effervescence; very 
strongly alkaline; gradual, wavy boundary. 

18 to 26 inches, light olive-brown (2.5፲ 5/4) clay 
loam, olive brown (2.5Y 4/4) moist; massive; hard, 
very friable; moderate accumulation of second- 
ary salts occurring as concretions, crystals, and 
thin seams; violent effervescence; very strongly alka- 
line; gradual, wavy boundary. 

G2—26 inches, calcareous, strongly alkaline or very strongly 

alkaline shale. 


Cisa 


Depth to bedrock ranges from 20 to 40 inches. The content 
of exchangeable sodium typically is 4 to 8 percent in the up- 
per part of the solum, but it ranges from 15 to 80 percent in 
the lower part. Content of coarse fragments ranges from 
0 10 15 percent but typically is less than 2 percent. Some 
profiles have a thin Al horizon, and some do not have an 
A2 horizon because the soil is eroded. 

The A2 horizon ranges from 2.5Y to 10YR in hue, is 6 
or 7 in value when dry and 5 or 6 when moist, and is 2 or 
5 in ehroma when dry or moist. It ranges from medium 
acid to mildly alkaline. This horizon generally is noncal- 
careous, but in places it is weakly calcareous. In most places 
the primary structure is platy, but in some places it is granu- 
lar or subangular blocky. This horizon is soft or slightly hard 
when dry. 

The B2t horizon ranges from 2.5Y to 10YR in hue, is 5 
or 6 in value when dry and 4 or 5 when moist, and ranges 
from 2 to 4 in chroma when dry or moist. It ranges from 
moderately alkaline to very strongly alkaline. In most places 
the primary structure is columnar, but in some places it 
is prismatic blocky. 

The Csa horizon ranges from 5Y to 10YR in hue. It is 
strongly alkaline or very strongly alkaline. 

Lohsman-Orella complex, hilly (LTD).—This complex 
is about 40 percent Lohsman fine sandy loam, 3 to 15 
percent slopes; about 25 percent Orella silty clay, 6 to 
20 percent slopes; and about 15 percent Absted very 
fine sandy loam, 0 to 10 percent slopes. The Orella soil 
has the profile described as representative of the Orella 
series. These soils occupy uplands and alluvial fans. 
The Lohsman soil is on hillsides, the Orella soil is on 
crests of upland ridges, and the Absted soil is on alluvial 
fans on the lower parts of the landscape. 

Included with these soils in mapping are areas of 
DBrigesdale soils that make up about 10 percent of the 
acreage and areas of Cushman soils that make up about 
5 percent. 

Runoff is slow to rapid on the Lohsman soil, rapid on 
the Orella soil, and slow to medium on the Absted soil. 
The hazard of water erosion is slight to high on the 
Lohsman soil, high on the Orella soil, and slight to 
moderate on the Absted soil. If the cover is destroyed, 
the hazard of wind erosion is high on the Lohsman and 
Absted soils. 

Soils of this complex are used for range and wildlife 
habitat. (Capability unit VIe-71, dryland. Lohsman and 
Absted soils in Loamy range site, 10 to 14 inch precipita- 
tion zone, Orella soil in Dense Clay range site, 10 to 14 
inch precipitation zone) 


Lymanson Series 


The Lymanson series consists of moderately steep or 
steep, well-drained soils. These soils formed in residuum 
weathered from shale on ridges in the mountains. Slopes 
range from 10 to 30 percent. Elevations range from 8,000 
to 9,500 feet. The average annual precipitation is 18 to 
19 inches, the average annual soil temperature is about 
40? F., and average summer soil temperature is about 53° 
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F. The frost-free season is 65 to 70 days, although frost can 
occur during any month. The vegetation is Idaho fescue 
and other mountain grasses and sedges. 

In a representative profile the surface layer is grayish- 
brown, mildly alkaline loam about 5 inches thick. The 
upper part of the subsoil is brown, mildly alkaline loam 
about 5 inches thick, and the lower part 18 brown, mod- 
erately alkaline loam about 3 inches thick. The sub- 
stratum 18 light olive-brown, moderately alkaline loam, 
about 1T inches thick, that is underlain by soft sandstone 
at a depth of about 30 inches, 

Permeability is moderate, and the available water 
capacity is moderate. The effective rooting depth is 20 
to 40 inches, 

"These soils are used for range and wildlife habitat. 

Representative profile of Lymanson loam, in an area 
of Turk-Lymanson-Jenkinson association, in the NT, 
NE, sec. 98, T. 49 N., R. 85 W. 


A1—0 to 5 inches, grayish-brown (10YR 5/2) loam, very 
dark grayish brown (10YR 3/2) moist; strong, fine, 
granular structure; soft, very friable; mildly alka- 
line; elear, smooth boundary. 

B2t—5 to 10 inches, brown (10YR 5/3) loam, dark brown 
(10YR 8/3) moist; moderate, eoarse, prismatic strue- 
ture parting to moderate, medium, subangular blocky ; 
hard, very friable; common, thin, waxlike patches 
on ped faces; thin waxlike coatings in root chan- 
nels; mildly alkaline; clear, wavy boundary. 

B3ca—10 to 18 inches, brown (10YR 5/8) loam, dark brown 
(10YR 4/3) moist; weak, medium, subangular blocky 
structure; hard, very friable; few, thin, glossy 
patehes on ped faces; weak secondary calcium car- 
bonate occurring as concretions ; strong effervescence ; 
moderately alkaline; gradual, wavy boundary. 

Cica—13 to 80 inches, light olive-brown (2.5Y 5/3) loam, 
olive brown (2.5Y 4/3) moist; massive; hard, very 
friable; secondary caleium carbonate occurring as 
concretions and in thin seams and streaks; strong 
effervescence; moderately alkaline; gradual, wavy 
boundary. 

C2—30 inches, soft, calcareous sandstone. 


These soils generally are noncaleareous in the A horizon 
and the upper part of the B2t horizon, but in places they 
are calcareous in the upper 8 inches. Depth to bedrock ranges 
from 20 to 40 inches, and thiekness of the solum ranges 
from 8 to 15 inches. Content of coarse fragments ranges 
from 0 to 20 percent. 

The A1 horizon ranges from 2.5Y to 10YR in hue, is 4 or 
5 in value when dry and 2 or 8 when moist, and is 2 or 3 
in chroma when dry or moist. In most places the primary 
structure is granular or crumb, but in some places it is sub- 
angular blocky. This horizon is soft or slightly hard when 
dry. The A1 and B2t horizons are mildly alkaline or moder- 
ately alkaline. 

The B2t horizon ranges from 2.5Y to 7.5YR in hue, is 4 
or 5 in value when dry and 2 or 3 when moist, and is 2 or 
8 in chroma when dry or moist. In most places the primary 
structure is prismatic, but in some places it is subangular 
blocky. This horizon generally is loam or clay loam, but 
content of clay ranges from about 18 to 85 percent. 

The Gen horizon ranges from 5Y to 10YR in hue. It is 
moderately alkaline or strongly alkaline. The calcium ear- 
bonate equivalent ranges from about 4 to 12 percent. 

Lymanson soils are mapped in an association with Jenkinson 
and Turk soils. 


Mathers Series 


The Mathers series consists of moderately steep or 
steep, well-drained soils. These soils formed in residuum 
weathered from granite rock. 'They are in timbered areas 
in the mountains. Slopes range from 10 to 80 percent, 
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Elevations range from 8,000 to 9,500 feet. The average 
annual precipitation is 18 to 19 inches, the average annual 
Soil temperature is about 39? F., and the average summer 
8011 temperature is about 56? F. The frost-free season 
is 60 to 65 days, although frost can occur during any 
month. 'The vegetation is Douglas-fir and lodgepole pine. 

In a representative profile about 3 inches of forest 
litter covers a surface layer of brown, medium acid sandy 
loam about 2 inches thick. The subsurface layer is pink, 
medium acid gravelly sandy loam about 5 inches thick. 
The upper part of the subsoil is mixed pink and brown, 
medium acid gravelly sandy clay loam about 5 inches. 
thick; the middle is light-brown, slightly acid gravelly 
sandy clay loam about 13 inches thick; and the lower 
part is light yellowish-brown, slightly acid gravelly 
sandy loam about 6 inches thick. The substratum is pale- 
brown, neutral gravelly loamy sand that reaches to a. 
depth of 60 inches or more. 

Permeability is moderate, and the available water 
capacity is moderate. The effective rooting depth is 60 
inches or more. 

These soils are used for woodland and wildlife habitat.. 

Representative profile of Mathers sandy loam, in an 
area of Pineguest-Mathers association, a short distance 
north of the survey area boundary, in the SW148W14 
sec. 24, T. 47 N., R. 85 W. 


O1—3 inches to 1 inch, undecomposed organic material that 
consists mainly of needles, bark, and twigs. 

02—1 inch to 0, partly decomposed organie material that 
consists mainly of needles, bark, and twigs, 

A1—0 to 2 inches, brown (10YR 5/3) sandy loam, dark 
brown (10YR 3/3) moist; strong, fine, crumb struc- 
ture; soft, very friable; few charcoal fragments; 
medium acid; clear, smooth boundary. 

A2—2 to " inches, pink (7.5YR 1/3) gravelly sandy loam, 
brown (7.5YR 5/3) moist; moderate, medium, platy 
structure parting to moderate, fine, crumb and gran- 
ular; soft, very friable; few chareoal fragments; 
20 percent gravel, most of which is fine and very 
fine, angular, granite fragments; medium acid ; grad- 
ual wavy boundary. 

BRA 7 to 12 inches, mixed colors including pink (7.5YR 7/3) 
and brown (7.5YR 5/4) gravelly sandy clay loam, 
brown (7.5YR 5/3) and dark brown (7.5YR 4/4) 
moist; weak, medium, subangular blocky structure; 
extremely hard, very friable; horizon consists of 
nodules and seams of clayey material from the 
B2t horizon embedded in a matrix of lighter colored 
material from the A2 horizon; a few glossy patches 
on the more clayey parts of the aggregates; 20 per- 
cent gravel, most of which is fine and very fine, angu- 
lar, granite fragments; medium acid; gradual, wavy 
boundary. 

B2t—12 to 27 inches, light-brown (7. 5YR 6/4) gravelly sandy 
clay loam, brown (7.5YR 5/4) moist; moderate, 
medium, subangular blocky structure; extremely 
hard, very friable; thin, nearly continuous, waxlike 
coatings on ped faces, on inside of root channels, 
and on sand grains and as bridgings between sand 
grains; 20 percent gravel, most of which is fine 
and very fine, angular, granite fragments; slightly 
acid; gradual, wavy boundary. 
to 33 inches, light yellowish-brown (10YR 6/4) 
gravelly sandy loam, yellowish brown (10YR 5/4) 
moist; weak, medium, subangular blocky structure; 
extremely hard, very friable; few, thin, glossy patches 
on ped faces; 25 percent gravel, most of which is 
fine and very fine, angular, granite fragments; 
slightly acid: diffuse. wavy boundary. 

C—33 to 60 inches, pale-brown (10YR 6/3) gravelly loamy 
sand, brown (10YR 5/3) moist; single grained: hard, 
loose; 40 to 50 percent gravel, most of which is fine 
and very fine, angular, granite fragments: neutral. 
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Depth to gravelly loamy sand and thickness of the solum 
range from 20 to 40 inches. Content of coarse fragments 
ranges from 15 to 85 percent in the solum. Most of the frag- 
ments are fine and very fine, angular, granite pebbles. 

The A2 horizon ranges from 10YR to 75YR in hue, is 6 
or 7 in value when dry and 4 or 5 when moist, and ranges 
from 2 to 4 in chroma when dry or moist. It is medium 
acid or slightly acid. In most places the primary structure 
is platy, but in some places it is granular. This horizon is 
Soft or slightly hard when dry. 

The B2t horizon ranges from 10YR to 5YR in hue, is 5 


or 6 in value when dry and 4 or 5 when moist, and is 3 or 
4 in chroma when dry or moist. It ranges from medium acid 
to neutral. 

The € horizon ranges from 10YR to 5YR in hue. 

Mathers soils are mapped in an association with Pineguest 
soils, 


Maysdorf Series 


The Maysdorf series consists of nearly level to mod- 
erately steep, well-drained soils. These soils formed in 
reddish-colored and brownish-colored alluvium on foot 
slopes and hillsides. Slopes range from 0 to 15 percent. 
Elevations range from 4,500 to 5,500 feet. The average 
annual precipitation 18 19 to 14 inches, the average annual 
soil temperature is about 52° F., and the frost-free season 
is about 105 days. The vegetation is western wheatgrass, 
needle-and-thread, and blue grama. 

In a representative profile the surface layer is light 
brownish-gray, neutral sandy loam about 4 inches thick. 
The upper part of the subsoil is brown or reddish-brown, 
neutral or mildly alkaline sandy loam or sandy clay loam 
about 28 inches thick, and the lower part is brown, mod- 
erately alkaline fine sandy loam about 8 inches thick. 
The substratum is pale-brown, moderately alkaline fine 
sandy loam that reaches to a depth of 60 inches or more. 

Permeability is moderate, and the available water 
capacity is moderate to high. The effective rooting depth 
is 50 to 60 inches or more. 

These soils are used for range, dryfarming, and wild- 
life habitat. 

Representative profile of Maysdorf sandy loam, in an 
area of Maysdorf-Garrett association, about 2 miles east 
of the Urrity Ranch headquarters, in the unsectionized 
area of Johnson County east of Powder River. 

A1—0 to 4 inches, light brownish-gray (10YR 6/2) sandy 


loam, dark grayish brown (10YR 4/2) moist; strong, 
fine, granular strueture; soft, very friable; neutral; 


clear, smooth boundary. 

Bi—4 to 10 inches, brown (7.5YR 5/2) sandy loam, dark 
brown (7.5YR 4/3) moist; moderate, very coarse, 
prismatie strueture parting to moderate, coarse, sub- 
angular blocky; slightly hard, very friable; some 
clay bridgings between sand grains; neutral; clear, 


Smooth boundary. 

B21t—10 to 26 inches, reddish-brown (5YR 5/3) sandy clay 
loam, reddish brown (5YR 4/3) moist; moderate, 
coarse and very coarse, prismatic structure parting 
to moderate, course, angular and subangular blocky ; 
very hard, very friable; thin patchy clay films on 
horizontal and vertical faces of soil aggregates: clay 
contings on sand grains and clay bridgings between 
sand grains; mildly alkaline; gradual, smooth 
boundary. 

IIB22t—26 to 32 inches, brown (10YR 5/3) sandy clay loam, 
dark brown (10YR 4/3) moist: moderate, coarse 
and very coarse, prismatic structure parting to 
moderate, coarse, subangular blocky; hard, very 
friable; thin patchy clay films on horizontal and 
vertical faces of soil aggregates; clay coatings on 
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sand grains and clay bridgings between sand grains; 


mildly alkaline; gradual, smooth boundary. 

IIB3ca—32 to 40 inches, brown (10YR 5/3) fine sandy loam, 
dark brown (10YR 4/3) moist; weak, coarse, sub- 
angular blocky structure; slightly hard, very fria- 
ble; weak clay coatings on sand grains and clay 
bridgings between sand grains; this is a wenk ca 
horizon that has visible ealeium carbonate occurring 
as concretions and in thin seams and streaks; strong 
effervescence; moderately alkaline; gradual, wavy 
boundary. 

IICca—40 to 60 inches, pale-brown (10YR 6/3) fine sandy 
loam, brown (10YR 5/3) moist; massive to single 
grained; slightly hard, very friable; this is a weak 
ca horizon that has some visible calcium carbonate 
occurring as concretions; strong effervescence; mod- 
erately alkaline. 


Depth to bedrock is 50 inches or more, depth to carbonates 
ranges from 12 to 40 inches, and thickness of the solum 
ranges from 20 to 50 inches. Content of coarse fragments 
typically is less than 5 percent. 

The Al horizon ranges from 10YR to 7.5YR in hue, is 5 
or 6 in value when dry and 4 or 5 when moist, and is 2 or 3 
in ehroma when dry or moist. The AI horizon is not more 
than 8 inches thick. The A1 and B21t horizons are neutral 
or mildly alkaline. 

The B2t horizon ranges from 7.5YR in hue, ranges from 
4 to 6 in value when dry and is 4 or 5 when moist, and 
ranges from 8 to 5 in chroma wien dry and is 3 or 4 when 
moist. 

The IIB22t, ITB8ea, and IICea horizons range from 10YR 
to 2.5Y in hue. The ITB22t horizon ranges from mildly alka- 
line to moderately alkaline. The IIB3ea and IICea horizons 
range from moderately alkaline to strongly alkaline. 

Maysdorf sandy loam, 0 to 6 percent slopes (MdB).— 
This soil 18 on foot slopes and hillsides, It has a profile 
similar to the one deseribed as representative of the 
series, except that the surface layer is about 8 inches 
thick. 

Included with this soil in mapping are areas of Fort 
Collins and Stoneham soils. 

Runoff is slow to medium, and the hazard of water 
erosion is slight to moderate. Tf the soil is left bare, the 
hazard of wind erosion 18 high. 

This soil is used for dr yland spring wheat and range. 
(Capability unit IVe-5, dryland; Loamy range site, 10 
to 14 inch precipitation zone) 

Maysdorf sandy loam, 6 to 10 percent slopes (MdC).— 
This soil is on alluvial hillsides and foot slopes. It has 
a profile similar to the one described as representative 
of the series, except that the surface layer is 6 to 8 inches 
thick. 

Included with this soil in mapping are areas of Briges- 
dale and Cushman soils. 

Runoff is medium, and the hazard of water erosion 
is moderate. If the soil is left bare, the hazards of wind 
and water erosion are high. 

This soil is used for dryland spring wheat and range. 
(Capability unit VIe-5, dryland; Loamy range site, 10 
to 14 inch precipitation "zone) 

Maysdorf association (MF).—This association is mainly 
Maysdorf sandy loam, 6 to 15 percent slopes. Other soils 
in this association are some reddish-colored soils similar 
to Briggsdale soils and some reddish-colored, very 
strongly alkaline soils similar to Absted soils. These other 
soils vary considerably in their extent within the asso- 
ciation. The soils in this association occupy rolling or hilly 
uplands, hillsides, and alluvial fans. The soils “that are 
similar to Briggsdale soils are on uplands, the Maysdorf 
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801] is on hillsides, and the soils that ave similar to Absted 
soils are on alluvial fans. 

Ineluded with these soils in mapping are areas of 
Shingle soils, some reddish-colored soils similar to Shingle 
Soils, some Cushman soils, and some reddish-colored soils 
similar to Kim soils. 

Runoff is medium to rapid, and the hazard of water 
erosion is moderate to high. If the cover is destroyed, the 
hazard of wind erosion is high. 

Soils of this association are used for range and wildlife 
habitat. (Capability unit VIe-5, dryland; Loamy range 
site, 10 to 14 inch precipitation zone) 

Maysdorf-Garrett association (MG).—This association 
is about 40 percent Maysdorf sandy loam, 6 to 15 percent 
slopes, and about 30 percent Garrett sandy loam, 6 to 
15 percent slopes. The Maysdorf and Garrett soils have 
the profiles described as representative of the Maysdorf 
and Garrett series. They ave on hillsides and alluvial foot 
slopes. They are rolling to hilly. 

Included with these soils in mapping are areas of 
reddish-colored soils similar to Embry soils that make 
up about 15 percent of the acreage and areas of South- 
fork 80118 that make up about 5 percent, 

Runoff is medium to rapid, and the hazard of water 
erosion is moderate to high. If the cover is destroyed, 
the hazard of wind erosion is high. 

Soils of this associntion are used for range and wild- 
life habitat. (Capability unit VIe-5, dryland; Loamy 
range site, 10 to 14 inch precipitation zone) 

Maysdorf-Pugsley association (MP).—This association 
is about 35 percent Maysdorf sandy loam, 6 to 18 per- 
cent slopes; about 30 percent Pugsley sandy loam, 6 to 
15 percent slopes; and about 20 percent Garrett sandy 
loam, 6 to 15 percent slopes. These soils occupy uplands 
and foot slopes. The Pugsley soil is on uplands, and the 
Maysdorf and Garrett soils are on foot slopes. 

Included with these soils in mapping are areas of 
Cushman soils that make up about 10 percent of the 
acreage and areas of Shingle soils that make up about 
5 percent. 

Runoff is medium to rapid, and the hazard of water 
erosion is moderate to high. If the cover is destroycd, 
the hazard of wind erosion is high. 

Soils of this association are used for range and wild- 
life habitat. (Capability unit VIe-5, dryland; Loamy 
range site, 10 to 14 inch precipitation zone) 

Maysdorf-Schooner association (MR).—This associa- 
tion is about 40 percent Maysdorf sandy loam, 6 to 15 
percent slopes, and about 30 percent Schooner loamy sand, 
10 to 30 percent slopes. The Schooner soil has the profile 
described as representative of the Schooner series. These 
soils occupy upland ridges and hillsides. The Schooner 
soil 18 on ridges, and the Maysdorf soil is on hillsides. 

Included with these soils in mapping are areas of 
Southfork soils that make up about 15 percent of the 
acreage, areas of reddish-colored soils similar to Embry 
soils that make np about 10 percent, and areas of Pugsley 
soils that make up about 5 percent. 

Runoff is medium to rapid, and the hazard of water 
erosion is moderate to high. If the cover is destroyed, 
the hazard of wind erosion is high. 

Soils of this association are used for range and wild- 
life habitat. (Maysdorf soil in capability unit VIe-5, 
dryland, and Loamy range site, 10 to 14 inch precipita- 


tion zone. Schooner soil in capability unit VIIe-14, dry- 
land, and Shallow Sandy range site, 10 to 14 inch pre- 
cipitation zone) 


Moret Series 


The Moret series consists of moderately steep or steep, 
well-drained soils. These soils formed in residuum weath- 
ered from noncalcareous shale on ridges and hillsides. 
Slopes range from 10 to 30 percent. Elevations range 
from 5,000 to 6,000 feet. The average annual precipi- 
tation is 12 to 13 inches, the average annual soil tem- 
perature is about 51? F., and the frost-free season is 95 
to 100 days. The vegetation is western wheatgrass, blue- 
bunch wheatgrass, and big sagebrush. 

In a representative profile these soils are light 
brownish-gray, neutral clay loam about 18 inches thick 
that is underlain by hard slaty shale at a depth. of about 
18 inches. 

Permeability is moderate, and the available water ca- 
pacity is low. The effective rooting depth is 10 to 20 
inches. 

These soils are used for range annd wildlife habitat. 

Representative profile of Moret clay loam, in an area 
of Moret-Kirtley association, in the NEYNEY, sec. 23, 
T. 42 N., R. 88 W. 


A1—O to 6 inches, light brownish-gray (2.5Y 6/2) clay loam, 
dark grayish brown (2.5Y 4/2) moist; moderate, 
fine, granular structure; soft, very friable; 5 per- 
cent hard shale fragments; neutral; gradual, smooth 
boundary. 

C—6 to 15 inches, light brownish-gray (25Y 6/2) clay loam, 
dark grayish brown (2.5Y 4/2) moist; massive; 
Slightly hard, very friable; 10 percent hard shale 
chips; neutral; abrupt, wavy boundary. 

R—15 inches, hard, nonealeareous, slaty shale. 

Depth to bedrock ranges from 10 to 20 inches. Content of 
coarse fragments ranges from 0 to 88 percent but typically 
is less than 10 percent. The soil is loam or clay loam through- 
out the profile. 

The A1 horizon ranges from 5Y to 10YR in hue, is 5 or 6 
in value when dry and 4 or 5 when moist, and ranges from 
1 to 3 in chroma when dry or moist. In most places the pri- 
mary structure is granular, but in some places it is subangu- 
lar bloeky. This horizon is soft or slightly hard when dry. 
ፐከዩ A and C horizons are neutral or mildly alkaline. 

The C horizon ranges from 5Y to 10YR in hue. 


Moret-Kirtley association (MU). 一 This association is 
about 40 percent Moret clay loam, 10 to 80 percent slopes, 
and about 35 percent Kirtley loam, 6 to 15 percent slopes. 
The Moret soil has the profile described as representative 
of the Moret series. These soils occupy uplands. The Moret 
Soil is on long, rounded ridges, and the Kirtley soil is 
on hillsides, These soils are rolling to hilly. 

Ineluded with these soils in mapping are areas of 
Shirk soils that, make up about 15 percent of the acreage 
and areas of soils that are similar to this Moret soil that 
make up about 10 percent. The soils that are similar to 
Moret soils differ from them in that they are less than 
10 inches deep to bedrock. 

Runoff is rapid on the Moret soil and medium to rapid 
on the Kirtley soil. The hazard of erosion is high on the 
Moret soil and moderate to high on the Kirtley soil. 

Soils of this association are used for range and as 
wildlife habitat. (Moret soil in capability unit VIIe-14, 
dryland, and Shallow Clayey range site, 10 to 14 inch 
precipitation zone. Kirtley soil in capability unit Vle-2, 
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dryland, and Loamy range site, 10 to 14 inch precipitation 
zone 

Moret-Renealson complex, hilly (MSD).—This complex 
is about 50 percent Moret clay loam, 10 to 80 percent 
slopes, and about 30 percent Rencalson loam, 10 to 15 
percent slopes. The Rencalson soil has the profile described 
as representative of Rencalson series. These soils occupy 
uplands. The Moret soil is on ridges and hillsides, and the 
Rencalson soil is on the lower hillsides. 

Included with these soils in mapping are areas of 
Keyner soils that make up about 10 percent of the acre- 
age. Also included are areas of Shale outcrop that make 
up about 5 percent and areas of soils similar to the Ren- 
calson soil that make up about 5 percent. These soils differ 
from Rencalson soils in that they are 10 to 20 inches deep 
to bedrock. 

Runoff is rapid, and the hazard of erosion 1s high. 

Soils of this complex are used for range and wildlife 
habitat. (Capability unit VIIe-14, dryland. Moret soil 
in Shallow Clayey range site, 10 to 14 inch precipitation 
zone, and Rencalson soil in Clayey range site, 10 to 14 
inch precipitation zone) | 

Moret-Rock land complex, hilly (MTD).— This complex 
is about 50 percent Moret clay loam, 10 to 80 percent 
slopes, and about 25 percent Rock land. These soils oc- 
cupy uplands. The Moret soil is on upland ridges and 
hillsides, and the Rock land is along the ridge crests and 
in drainageways. : 

Included with these soils in mapping are areas of 
Shirk soils that make up about 15 percent of the acreage 
and very shallow soils that make up about 10 percent. 

Runoff is rapid, and the hazard of erosion is high. 

Soils of this complex are used for range and wildlife 
habitat. (Capability unit VITe-14, dryland. Moret soil 
in Shallow Clayey range site, 10 to 14 inch precipitation 
zone, and Rock land not in a range site) 

Moret-Shirk association (MV)—This association is 
about 40 percent Moret clay loam, 10 to 30 percent slopes, 
and about 30 percent Shirk clay loam, 10 to 20 percent 
slopes. The Moret soil has the profile described as repre- 
sentative of the Moret series. These soils occupy uplands. 
The landscape generally is one of long, fairly narrow 
areas that dip eastward. The Moret soil is on ridges and 
the upper hillsides. Generally, the Shirk soil is on uni- 
formly sloping upland hillsides, 

Included with these soils in mapping are areas of 
Rhoame soils that make up about 15 percent of the acre- 
age and very shallow soils similar to the Moret soil that 
make up about 10 percent. The very shallow soils differ 
from Moret soils in that bedrock is at a denth of less 
than 10 inches. Also included are areas of Kirtley soils 
that make up about 5 percent of the acreage. 

Runoff is rapid, and the hazard of erosion is high. 

Soils of this association are used for range and wild- 
life habitat. (Moret soil in capability unit VIIe-14, dry- 
land; Shirk soil in capability unit VIe-2, dryland. Both 
soils in Shallow Clayey range site, 10 to 14 inch pre- 
cipitation zone) 


Nathrop Series 


The Nathrop series consists of moderately steep or 
steep, well-drained soils. These soils formed in residuum 
weathered from limestone on ridges and hillsides in the 


mountains. Slopes range from 10 to 80 percent. Elevations 
range from 7,500 to 9,000 feet. The average annual pre- 
cipitation is 15 to 19 inches, and the average annual soil 
temperature is about 42° F. The frost-free season is 60 to 
65 days, although frost can occur during any month. The 
vegetation is Idaho fescue and big bluegrass. 

In a representative profile the surface layer is grayish- 
brown, mildly alkaline stony loam about 4 inches thick. 
The subsoil is grayish-brown or brown, mildly alkaline 
loam or stony clay loam about 9 inches thick. The sub- 
stratum is pale-brown or very pale brown, moderately 
alkaline or strongly alkaline stony clay loam, about 15 
inches thick, that is underlain by fractured Hmestone 
at a depth of about 28 inches. 

Permeability is moderate, and the available water, 
capacity is low to moderate. The effective rooting depth 
is 20 to 40 inches. 

These soils are used for range and wildlife habitat. 

Representative profile of Nathrop stony Joam, in an 
area of Nathrop-Starley association, in the NEW NW 
sec. 97, T. 45 N., R. 84 W. 


A1—0 to 4 inches, grayish-brown (10YR 5/2) stony loam, 
very dark brown (10YR 2/2) moist; moderate, fine, 
crumb structure; soft, very friable; many 1- to 3-inch 
limestone fragments; many roots; mildly alkaline; 
clear, smooth boundary. 

B21t—4 to 7 inches, grayish-brown (10YR 5/2) loam, very 
dark grayish brown (10YR 3/2) moist; weak, fine, 
angular blocky structure; thin patchy clay films on 
ped surfaces; slightly hard, friable, slightly sticky 
and slightly plastic; 15 percent 1- to 3-inch limestone 
fragments; many roots; mildly alkaline; clear, 
smooth boundary. 

B22t—7 to 18 inches, brown (10YR 5/3) stony elay loam, 
dark brown (10YR 4/3) moist; moderate, fine, sub- 
angular blocky structure; thick patchy clay films; 
hard, firm, sticky and plastic; 15 percent of mass 
is 1- to 3-inch limestone fragments; mildly alkaline; 
gradual, wavy boundary. 

C1ea—13 to 20 inches, pale-brown 
loam, brown (10YR 5/8) moist; structureless; 
slightly hard, firm, slightly sticky and slightly 
plastic; more than 35 percent of mass is 1- to 4-inch 
limestone fragments; few fine, distinct mottles of 
calcium carbonate; strong effervescence; moderately 
alkaline; gradual, wavy boundary. 

C2ca—20 to 28 inches, very pale brown (10YR 7/4) stony 
clay loam, light yellowish brown (10YR 6/4) moist; 
structureless; soft, friable, slightly sticky and 
slightly plastic; more than 85 percent of mass is 
1- to 4-inch limestone fragments; many, fine, distinct 
threads and specks of calcium earbonate: violent 
effervescence ; strongly alkaline; clear, smooth bound- 


(10YR 6/3) stony clay 


ary. 
R—28 inches, hard fractured limestone. 


Depth to bedrock ranges from 20 te 40 inches, and depth 
to carbonates ranges from 8 to 15 inches, 

The A1 horizon ranges from 10¥R to 7.5YR in hue, is 4 
or 5 in value when dry nnd 2 or 3 when moist, and is 2 or 
8 in chroma when dry or moist. The A and B horizons are 
neutral or mildly alkaline. 

The B21t horizon is 10YR or 75YR in hue, 4 or 5 in 
value when dry and 2 or 3 when moist, and 2 or 8 in chroma 
when dry or moist. It is stony loam or clay loam, The B22t 
horizon ranges from 10YR to 7T.5YR in hue, ranges from 4 
to 6 in value when dry and is 3 or 4 when moist, and is 
8 or 4 in ehroma when dry or moist. 

The C horizon ranges from 2.5Y to T5YR in hue. Tt is 
moderately alkaline or strongly alkaline. Content of lime- 
stone fragments ranges from 88 to 50 percent or more. 


Nathrop-Passcreek association (NP).—This association 
is about 50 percent Nathrop stony loam, 10 to 30 percent 
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slopes, and about 30 percent Passcreek loam, 6 to 90 
percent slopes. These soils occupy hillsides in the mown- 
tains. The Nathrop soil is on the upper parts of hillsides, 
and the Passcreek soil is on the lower hillsides. 

Included with these soils m mapping are areas of 
Starley soils that make up about 15 percent of the acreage 
and areas of Woosley soils that make up about 5 percent. 

Runoff is rapid on the Nathrop soil and medium to 
rapid on the Passcreek soil. The hazard of erosion is high 
on the Nathrop soil and moderate to high on the Pass- 
creek soil. 

Soils of this association are used for range and wildlife 
habitat. (Nathrop soil in capability unit VIs-9, dryland, 
and Coarse Upland range site, 15 to 19 inch precipita- 
tion zone. Passcreek soil in capability unit Vle-2, dry- 
land, and Loamy range site, 15 to 19 inch precipitation 
zone) 

Nathrop-Starley association (NS).—This association is 
about 40 percent Nathrop stony loam, 10 to 80 percent 
slopes, and about 30 percent Starley gravelly loam, 10 
to 40 percent slopes (fig. 8). The Nathrop soil has the 
profile described as representative of the Nathrop series. 
These soils occupy ridges and hillsides in the mountains. 
"The Nathrop soil is on the lower hillsides, and the Starley 
soil is on the upper hillsides and on ridge crests, 

Included with these soils in mapping are areas of 
Woosley soils that make up about 15 percent of the 
acreage, areas of Leavitt soils that make up about 10 
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pereent, and areas of Rock outerop that make up about 
5 percent. 

Runoff is rapid, and the hazard of erosion is high. 

Soils of this association are used for range and wild- 
life habitat. (Nathrop soil in capability unit VIs-9, dry- 
Jand, and Coarse Upland range site, 15 to 19 inch pre- 
cipitation zone. Starley soil in capability unit VIIe-14, 
dryland, and Shallow Loamy range site, 15 to 19 inch 
precipitation zone) 

Nathrop-Woosley association (NW).—This association 
is about 40 percent Nathrop stony loam, 10 to 30 percent 
slopes, and about 35 percent Woosley lonm, 6 to 20 per- 
cent slopes. The Woosley soil has the profile described 
as representative of the Woosley series, These soils oc- 
cupy hillsides in the mountains, The Nathrop soil is on 
the upper hillsides, below the ridgetops. The Woosley 
soil is on the lower hillsides, below the Nathrop soils. 

Included with these soils in mapping are areas of Star- 
ley soils that make up about 15 percent of the acreage. 
Also included are areas of Decross soils that make up 
about 5 percent and areas of Rock land that make up 
about 5 percent. 

Runoff is rapid on the Nathrop soil and medium to 
rapid on the Woosley soil. The hazard of water erosion 
is high on the Nathrop soil and moderate to high on the 
Woosley soil. 

Soils of this association are used for range and wild- 
life habitat. (Nathrop soil in capability unit VIs-9, dry- 


Figure 8.—Area of Nathrop-Starley association along Arch Creek. 


52 SOIL SURVEY 


land, and Coarse Upland range site, 15 to 19 inch 
precipitation zone. Woosley soil in capability unit VIe-9, 
dryland, and Loamy range site, 18 to 19 inch pr ecipitation 
zone) 


Orella Series 


The Orella series consists of rolling or hilly, well 
drained or moderately well drained soils. These soils 
formed in residuum weathered from alkaline shale on 
uplands. Slopes range from 6 to 20 percent. Elevations 
range from 4,500 to 5,000 feet. The average annual pre- 
cipitation is 10 to 11 inches, the average annual soil tem- 
perature is about 51° F., and the frost- free season is 
100 to 110 days. These soils are nearly barren, except 
for isolated clumps of birdfoot sagebrush. 

In a representative profile the surface layer is light- 
gray, mildly alkaline silty clay about 1 inch thick. "The 
underlying layer is light olive-gray, very str rongly alka- 
line silty clay, about 13 inches thick, that is underlain 
by soft, caleareous, clay shale at a depth of about 14 
inches. 

Permeability is very slow, and the available water 
capacity is low, The effective rooting depth is 10 to 20 
inches. 

These soils are used for range and wildlife habitat. 

Representative profile of Or ella silty clay, in an area 
of Lohsman-Orella complex, hilly, in the SESW 
sec. 17, T. 45 N., R. 78 W. 


A1—0 to 1 inch, light-gray (5Y 7/2) silty elay, olive (HY 5/3) 
moist; porous crust; slightly hard, firm, sticky and 
plastic; mildly alkaline; gradual, wavy boundary. 

C1—1 to 14 inches, light olive-gray (5Y 6/2) silty clay, olive 
(5Y 5/8) moist; massive; slightly hard, very firm, 
very sticky and plastic; slight effervescence; very 
Strongly alkaline; gradual, wavy boundary. 

C2—14 inches, soft, calcareous, clay shale. 


These soils generally are calcareous to the surface, but 
in places they are noncalcareous in the uppermost 1 or 2 
inches. Depth to bedrock ranges from 10 to 90 inches but 
typically is 12 to 14 inches. Texture of the profile is silty 
clay or clay, and the content of clay is 40 to በ0 percent. Con- 
tent of coarse fragments typically is less than 5 percent. 

The A1 horizon ranges from 5Y to 2.5Y in hue, ranges from 
5 to 7 in value when dry and is 4 or 5 when moist, and is 
2 or 8 in chroma when dry or moist. 

The C horizon ranges from 5Y to 10YR in hue. ranges 
from 5 to 7 in value when dry and is 4 or 5 when moist, 
and 15 2 or 8 in chroma when dry or moist. 

Orella soils are mapped in a complex with Tohsman soils 
and oceur as inelusions in many mapping units. 


Otero Series 


The Otero series consists of sloping or moderately 
steep, well-drained soils. These soils formed in alluvium 
derived from sandstone. They are on alluvial fans. Slopes 
range from 6 to 20 percent. Elevations range from 4,500 
to 5,200 feet. The average annual precipitation is 10 to 
12 inches, the average annual soil temperature 1s about 

3? F., and the frost-free season is 103 to 110 days, The 
vegetation is western wheaterass, silver sagebrush, and 
blue grama. 

In a representative profile the surface layer is dark- 
brown, neutral sandy loam about 4 inches thick, The 
underlying layer is brown or grayish-brown, moderately 


alkaline sandy loam that reaches to a depth of about 
49 inches. This layer is underlain by grayish-brown, 
moderately alkaline very fine sandy loam that reaches 
to a depth of 60 inches or more. 

Permeability is moderately rapid, and the available 
water capacity is moderate. The effective rooting depth 
is 60 inches or more. 

These soils are used for range and wildlife habitat. 

Representative profile of Otero sandy loam in an area 
of the Otero-Kim association in the NEANEY, | Sec. 9T, 
T.43 N., R. 82 W. 


A1—0 to 4 inches, dark-brown (10YR 
brown (10YR 3/3) moist; 
ture; soft, very friable; 
smooth boundary. 

C1—4 to 30 inches, brown (10YR 5/3) sandy loam, dark 
brown (10YR 4/3) moist; structureless; loose; few 
roots to depth of 16 inches, very few roots below this 
to 8 depth of 80 inches; strong effervescence; moder- 
ntely alkaline; clear, smooth boundary. 

C2—30 to 42 inches, grayish-brown (10YR 5/2) sandy loam, 

dark grayish brown (10YR 4/2) moist; structureless; 

loose; strong effervescence; moderately alkaline; 
gradual, wavy boundary. 

to 60 inches, grayish-brown (9.5Y 5/2) very fine 

sandy loam, dark grayish brown (2.5Y 4/2) moist; 

structureless; soft, friable, slightly sticky; strong 
effervescence; moderately alkaline. 


4/3) sandy lonm, dark 
weak, fine, crumb struc- 
many roots; neutral; clear, 


C3—42 


T 


These soils generally are ealenreous to the surface, but in 
places they are noncaleareons in the uppermost 6 inches. 
Content of coarse fragments typieally is less than ñ percent. 

The A1 horizon ranges from 2.5Y to 7.5¥R in hue, is 4 
or 8 in value when dry and 3 or 4 when moist, and is 9 or 
8 in ehroma when dry or moist. The A1 horizon ranges from 
2 to 4 inches in thickness. It ranges from neutral to mod- 
erntely alkaline. 

The € horizon ranges from 2.5Y to 7.5YR in hue, is 5 or 6 
in value when dry and 4 or 5 when moist, and is 2 or 3 in 
ehroma when dry or moist. It is moderately alkaline or 
strongly alkaline. 

Otero-Kim association (OK).—This association is about 
30 percent Otero sandy loam, 6 to 20 percent slopes; 
about 25 percent Kim loam, 6 to 20 pereent slopes; and 
about 90 percent Glenberg 'sandy loam, 0 to 3 percent 
slopes. The Otero soil in this association has the profile 
described as representative of the Otero series. "These 
soils occupy alluvial fans and drainageways at the base 
of uplands. The Otero and Kim soils are on alluvial fans 
that lead into drainageways, and the Glenberg soil is 
on the bottoms of drainag 'ewnys. 

Included with these soils in mapping are areas of 
Bankard soils that make up about 15 percent of the 
acreage. Also included are gravel bars that make up 
abont 5 percent and intermittent stream channels that 
make up about 5 percent. 

Runoff 18 medium to rapid on the Otero and Kim soils 
and slow on the Glenberg soil. The hazard of erosion is 
moderate to high on the ‘Otero and Kim soils and slight 
on the Glenberg soil. If the cover 1s destroyed, the hazard 
of wind erosion is high on the Otero and Glenberg soils. 

Soils of this association are used for range and wild- 
life habitat and, in some areas, as a source of sand and 
gravel. (Otero soil in capability unit Vle-5, dryland, 
and Sandy range site, 10 to 14 inch precipitation zone; 
Kim soil m capability unit VIe-2, dryland, and Loamy 
range site, 10 to 14 inch precipitation zone; Glenberg 
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soil in capability unit IVe-5, dryland, and Overflow 
range site, 10 to 14 inch precipitation zone) 


Passcreek Series 


The Passcreek series consists of sloping or moderately 
steep, well-drained 80118. These soils formed in residuum 
weathered from sandstone on hillsides in the mountains. 
Slopes range from 6 to 20 percent. Elevations range from 
7,600 to 9,000 feet, The average annual precipitation is 
15 to 18 inches, and the average annual soil temperature 
15 about 42% 了. The frost-free season is 65 to 70 days, 
although frost can occur during any month. The vegeta- 
tion is mainly Idaho fescue and scattered ponderosa pine. 

In a representative profile the surface layer is dark 
grayish-brown, neutral loam about 4 inches thick, The 
subsoil is brown, neutral to mildly alkaline loam or clay 
loam about 10 inches thick. The substratum is light 
brownish-gray, moderately alkaline channery loam about 
9 inches thick that is underlain by hard sandstone bed- 
rock at a depth of about 23 inches. 

Permeability is moderate, and the available water ca- 
pacity is low to moderate. The effective rooting depth is 
20 to 40 inches. 

These soils are used for range and wildlife habitat. 

Representative profile of Passcreek loam, in an area 
of Passereek-Sublette-Slipman. association, in the SW14 
SW, sec. 30, T. 45 N., R. 83 W. 


ሏጌ--0 to 4 inches, dark gravish-brown 
very dark brown (10YR 2/2) moist; strong, very 
fine, granular and erumb structure; soft, very 
friable; 5 percent sandstone gravel; neutral; gradual, 
smooth boundary. 

B2t—4 to 11 inches, brown (10YR 5/3) clay loam, dark 
brown (10YR 3/3) moist; moderate, medium, sub- 
angular blocky structure; hard, very friable; many, 
thin, waxlike patches and seams on ped faces; wax- 
like coatings in inside of root channels; 5 percent 
sandstone gravel; neutral; clear, smooth boundary. 

B3ca—11 to 14 inches, brown (10YR 5/3) loam, dark brown 
(10YR 4/3) moist; wenk, medium, subangular blocky 
structure; hard, friable; few, thin, glossy patches 
on ped faces; 5 percent sandstone gravel; some 
visible secondary calcium carbonate occurring as 
coatings on gravel fragments; strong effervescence; 
mildly alkaline; clear, smooth boundary. 

Cca—14 to 23 inches, light brownish-gray (10YR 6/2) 
channery loam, dark grayish brown (10YR 4/2) 
moist; structureless; slightly hard, very friable: 20 
percent sandstone channery fragments: visible 
secondary calcium carbonate occurring as concre- 
tions, in thin seams and streaks, and as coatings on 

: sandstone fragments; strong effervescence; moder- 
ately alkaline; clear, irregular boundary. 

R-—28 inches, hard sandstone bedrock. 


Depth to bedrock ranges from 20 to 40 inches, depth to 
calcareous material ranges from 6 to 14 inches, and thickness 
of the solum ranges. from 12 to 20 inches. Content of coarse 
fragments ranges from 0 to 15 percent in most of the solum, 
but it may be more than 15 percent in the Cea horizon. 

The A1 horizon ranges from 10YR to 2.5Y in hue, is 4 or 
5 in value when dry and 2 or 3 when moist, and is 2 or 8 
in chroma when dry or moist. This horizon is soft or slightly 
hard when dry. The A and B2t horizons are neutral or 
mildly alkaline. 

The B2t horizon ranges from 10YR to 2.5Y in hue, is 4 or 
5 in value when dry and 2 or 3 when moist, and is 3 or 4 
in chroma when dry and 2 or 8 when moist, In most places 

, the primary structure is subangular blocky, but in some 
places it is prismatic. Tt is clay loam or loam, and the content 
of clay ranges from 18 to 35 percent. 


(10YR 4/2) loam, 


The B3ca and Cea horizons range from 10YR to 2.5Y in 
hue. The calcium carbonate equivalent ranges from approxi- 
mately 6 to 12 percent. 

Passcreek-Sublette-Slipman association (PA).— This 
association is about 30 percent Passcreek loam, 6 to 90 
percent slopes; about 90 percent Sublette sandy loam, 
6 to 20 percent slopes; about 15 percent Slipman sandy 
loam, 10 to 90 percent slopes; and about 15 percent 
Sunup channery clay loam, 15 to 40 percent slopes. These 
80118 have the profiles described as representative of the 
Passcreck, Sublette, and Slipman series. They are on the 
flanks of mountains, and they occupy stony ridges, nar- 
row valleys, and hillsides. Elevations range from 6,000 
to 8,000 feet. The Passcreek and Slipman soils are on 
hillsides, the Sublette soil is on alluvial foot slopes, and 
the Sunup soil is on ridge crests and the upper hillsides. 

Included with these soils in mapping are some areas 
of soils that have cool summer temperatures and extend 
down the slope of the mountain into areas that have an 
average annual temperature of more than 47° F. Also 
included are areas of Carnero soils that make up about 
10 percent of the acreage. Other inclusions are areas of 
Leavitt soils that make up about 8 percent and areas of 
Rock land that make up about 8 percent. 

Runoff is medium to rapid on the Passcreek and Sub- 
lette soils and rapid on the Slipman and Sunup soils. 
The hazard of erosion is moderate to high on the Pass- 
creek and Sublette soils and high on the Slipman and 
Sunup soils. 

Soils of this association are used for range, woodland, 
and wildlife habitat. The dominant tree species on the 
Slipman soil is ponderosa pine. Woodland production 
includes sawtimber, posts, and poles. Access in some areas 
is limited. The Slipman part of this association is in 
woodland group 3. (Passcreek soil in capability unit 
VIe-9. dryland, and Loamy range site, 15 to 19 inch 
precipitation zone. Sublette and Slipman soils in capa- 
bility unit, VIe-5, dryland. Sublette soil in Sandy range 
site, 15 to 19 inch precipitation zone; Slipman soil not 
in a range site. Sunup soil in capability unit VIIe-14, 
dryland, and Shallow Clayey range site, 10 to 14 inch 
precipitation zone) 


Petrie Series 


The Petrie series consists of nearly level to sloping, 
well-drained soils. ፐከ686 soils formed in alluvium on 
alluvial fans. Slopes range from 0 to 10 percent. Eleva- 
tions range from 4,500 to 5,900 feet. The average annual 
precipitation 18 10 to 14 inches, the average annual 801] 
temperature is about 53? F., and the frost-free season 
is 108 to 110 days. The vegetation is western wheatgrass 
and greasewood. 

In a representative profile the surface layer is grayish- 
brown, strongly alkaline silty clay about 3 inches thick. 
The underlying layer is olive-gray or light brownish- 
gray, strongly alkaline or very strongly alkaline clay or 
silty clay that reaches to a depth of 60 inches or more. 

Permeability is very slow, and the available water 
capacity is low to moderate. The effective rooting depth 
is 60 inches or more. ; 

These soils are used for range, for irrigated pasture 
and as wildlife habitat. 
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Representative profile of Petrie silty clay, in an area of 
Petrie-Bone complex, in the SEV; NE, sec. 21, T. 49 N., 
R. 80 W. 


A1— to 3 inches, grayish-brown (2.5Y 5/2) silty clay, dark 
grayish brown (2.5Y 4/2) moist; fine granular struc- 
ture; hard, very firm, sticky and plastic; few roots; 
strong effervescence; strongly alkaline; clear, smooth 
boundary. 

AC—3 to 11 inches, olive-gray (5Y 5/2) clay, olive gray (5Y 
4/2) moist; massive; extremely hard, firm, very 
Stieky and plastie; few roots; strong effervescence; 
strongly alkaline; clear, smooth boundary. 

Cleacs—11 to 27 inches, light brownish-gray (2.5Y 6/2) clay, 
grayish brown (2.5Y 5/2) moist; massive; extremely 
hard, very firm, very sticky and very plastic; few 
threads and specks of calcium carbonate and calcium 
sulfate; strong effervescence; very strongly alkaline; 
gradual, wavy bouudary. 

C2cacs—27 to 60 inches, olive-gray (5Y 5/2) silty clay, olive 
gray (5Y 4/2) moist; massive; very hard, very firm, 

very sticky and very plastic; few coarse concretions 

of calcium carbonate and calcium sulfate; strong 
effervescence; strongly alkaline. 


Content of exchangable sodium is more than 15 percent in 
all but the uppermost few inches. Content of coarse fragments 
typically is less than 5 percent. Texture generally is clay 
loam, silty clay, or clay, and clay content ranges from 38 to 
50 percent. These soils are strongly alkaline or very strongly 
alkaline throughout the profile. 

The Al horizon ranges from 2.5Y to 10YR in hue, is 5 or 
6 in value when dry and 4 or 5 when moist, and is 2 or 3 in 
chroma when dry or moist. 

The C horizon ranges from 5Y to 10YR in hue, is 5 or 6 
in value when dry and 4 or 8 when moist, and ranges from 
2 to 4 in ehroma when dry or moist, This horizon has incon- 
sistent accumulations of calcium carbonate and calcium 
sulfate. 

Petrie silty clay (Pc)—This soil is on alluvial fans. Gen- 
erally, it is in vallevs that lead into drainageways and 
is nearly level to sloping, but in some areas it is on 
upland foot, slopes and has slopes of 6 to 10 percent. It 
has a profile similar to the one described as representative 
of the series, except that the surface layer is about 4 to 
ብ inches thick. 

Included with this soil in mapping are areas of Absted, 
‘Bone, and Cadoma soils. 

Runoff is medium to rapid, and the hazard of erosion 
is moderate to high. 

This soil is used for irrigated pasture and for range. 
(Capability units VIs-T1, “dryland, and VIs-71, irri- 
gated; Saline Lowland range site, 10 to 14 inch pr ecipita- 
tion zone) 

Petrie-Bone complex (PE).—This complex is about 40 
percent Petrie silty clay, 0 to በ percent slopes. and about 
30 percent Bone loam. 0 to 6 percent slopes. These soils 
have the profiles deseribed as representative of the Petrie 
and Bone series. They are on alluvial fans and are inter- 
mingled in a highly complex pattern. 

Included with these soils in mapping are areas of 
Absted soils that make up about 90 percent of the acreage. 
Also included are areas of Kim soils that make up abont 
5 percent and areas of Limon soils that make up about 
5 percent. Other inclusions, in areas of Absted soils. are 
soils similar to the Absted soils, except that the content 
of sodium is much higher in the subsoil. 

Runoff is medium to rapid, and the hazard of erosion 
18 moderate to high. 

Soils of this complex are used for range and wildlife 
habitat. (Capability unit VIs-71, dryland. Petrie soil in 


Saline Lowland range site, 10 to 14 inch precipitation 
zone, and Bone soil in Dense Clay range site, 10 to 14 
inch precipitation zone) 


Pineguest Series 


The Pineguest series consists of well-drained soils. 
These soils formed in alluvium weathered from granitic 
rock. They are on hillsides in the mountains. “Slopes 
range from 10 to 30 percent. Elevations range from 8.000 
to 9, 500 feet. The average annual precipitation is 15 to 
19 inches, and the average annual soil temperature is 39° 
F. The frost-free season is 60 to 65 days, although frost 
can occur during any month. The vegetation is Douglas- 
fir and lodgepole pine. 

In a representative profile about 3 inches of forest 
litter covers a surface layer of brown, slightly acid sandy 
loam about 9 inches thick. The subsurface | layer is medium 
acid gravelly loamy coarse sand abont 13 inches thick. 
It is very pale brown in the upper 8 inches and mixed 
very pale brown and light yellowish brown in the lower 
8 inches. The subsoil is light, yellowish-brown, medium 
acid gravelly coarse sandy loam and gravelly loamy 
coarse sand about 16 inches thick. The substratum is light 
yellowish-brown, medium acid gravelly coarse sand that 
reaches to a depth of 60 inches or more. 

Permeability is moderately rapid, and the available 
water capacity is low to moderate. The effective rooting 
depth is 40 to 60 inches or more. 

These soils are used for woodland and wildlife habitat. 

Representative profile of a Pineguest soil, in an area 
of Pineguest-Mathers association, a short distance north 
of the soil survey area boundary, in the SW14SW14 
sec. 94, T. 47 N., R. 85 ነኛ. 


01—3 inches to 1. inch, undecomposed needles, bark, and twigs. 
O2—1 inch to 0, partly decomposed organie material that 
consists of needles, bark, and twigs. 
ለ፲--0 to 2 inches, brown (10YR 5/3) sandy loam, dark 
brown (10YR 3/3) moist; moderate, fine, crumb 
Structure; soft, very friable; a few charconl frag- 
ments; slightly acid: clear, smooth boundary. 
A2—2 to 10 inches, very pale brown (10YR 7/3) gravelly 
loamy coarse sand, brown (10YR 5/3) moist; 
moderate, medium, platy structure parting to 
moderate, fine, granular; slightly hard, very friable; 
15 to 20 pereent gravel, mostly fine and very fine 
angular fragments of granite of pebble size; medium 
acid; gradual, wavy boundary. 
A&B—10 to 15 inches, mixed colors, including very pale 
brown (10YR 7/3) and light yellowish-brown (10YR 
6/4) gravelly loamy coarse sand, brown (10YR 5/3) 
and yellowish brown (10YR 5/4) moist; weak, 
medium, subangular blocky structure: very hard, 
loose: this horizon consists of thin seams and nodules 
of clayey material embedded in material from the 
A2 horizon; 20 percent fine and very fine angular 
fragments of granite of pebble size; medium acid; 
gradual, wavy boundary. 
to 26 inches, light yellowish-brown (10YR 6/4) 
gravelly coarse sandy loam, yellowish brown (10YR 
5/4) moist: weak, medium, subangular blocky strue- 
ture; very hard, loose: this horizon consists of seams 
and lamellae of sandy clay loam or clay loam, %- 
to %-ineh thick, embedded in a matrix of loamy 
eoarse sand; thin, nearly continuous, waxlike coatings 
on ped faces in lamellae; waxlike coatings on sand 
grains and conrse fragments; waxlike bridgings 
hetween sand grains: 20 pereent fine and very fine 
angular fragments of granite of pebble size: medium 
acid; gradual, wavy boundary. 
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B3—26 to 31 inches, light yellowish-brown (10YR 6/4) 
gravelly loamy coarse sand, yellowish brown (10YR 
5/4) moist; weak, medium, subangular blocky struc- 
ture; very hard, loose; some glossy coatings on sand 
grains and coarse fragments ; 20 percent fine and very 
fine angular fragments of granite of pebble size; 
medium acid; diffuse, wavy boundary. 

C—81 to 60 inches, light yellowish-brown (10YR 6/4) 
gravelly coarse sand, yellowish brown (10YR 5/4) 
moist; single grained; very hard, loose; noncalcare- 
ous; medium acid. 


Depth to bedrock ranges from 40 to 60 inches or more, and 
thickness of the solum ranges from 20 to 50 inches. Content 
Of conrse fragments rnnges from about 15 to 35 percent. 
Most of the fragments are fine and very fine, angular, granite 
pebbles. These soils are slightly acid or medium acid through- 
out the profile. 

The A2 horizon ranges from 2.5Y to 10YR in hue, ranges 
from 8 to 7 in value when dry and is 4 or 5 when moist, 
and ranges from 2 to 4 in chroma when dry or moist. In most 
places the primary structure is platy, but in some places it 
is subangular blocky or granular. This horizon is hard or 
Slightly hard when dry. 

The B2t horizon ranges from 2.5Y to 7.5YR in hue, is 5 
or 6 in value when dry and 4 or 5 when moist, and ranges 
from 8 to 5 in chroma when dry or moist In most places 
the primary structure is subangular blocky, but in and near 
lamellea, it is stronger. 

The € horizon ranges from 2.5Y to 10YR in hue. 

, Pineguest-Mathers association (PG).—This association 
is about 50 percent Pineguest sandy loam, 10 to 80 per- 
cent slopes, and about 80 percent Mathers sandy loam, 
10 to 30 percent slopes. These soils have the profiles 
described as representative of the Pineguest and Mathers 
series. They occupy timbered hillsides in the mountains. 
The Pineguest soil is on the upper hillsides, and the 
Mathers soil is below the Pineguest soil. 

Included with these soils in mapping are areas of 
Rock land that make up about 15 percent of the acreage 
and areas of thin, stony soils that make up about 5 
percent, 

Runoff is rapid, and the hazard of erosion is high. 

Soils of this association are used for woodland and 
wildlife habitat. The current tree species are Douglas-fir 
and Engelmann spruce in undisturbed areas and thick 
stands of 1- to 4-inch-diameter lodgepole pine on old 
burns, particularly on top of the Horn. Woodland 
production includes sawtimber, posts, and poles. Soils of 
this association are in woodland group 1. (Capability 
unit Vle-5, dryland; not in a range site) 


Pokeman Series 


The Pokeman series consists of well-drained soils. 
These soils formed in residuum weathered from gypsum 
bedrock on hillsides and in concave areas of the uplands. 
Slopes range from 6 to 15 percent. Elevations range from 
5,000 to 5,800 feet. The average annual precipitation is 
19 to 13 inches, the average annual soil temperature is 
about 49? F., and the frost-free season is 95 to 100 days. 
The vegetation is western wheatgrass, blue grama, cactus, 
and big sagebrush. 

In a representative profile the surface layer is brown, 
mildly alkaline loam about 2 inches thick. The subsoil is 
reddish-brown, strongly alkaline clay loam about 5 inches 
thick. The substratum is light-brown or light-gray, 
strongly alkaline clay loam about 16 inches thick that 
is underlain by gypsum bedrock at 8 depth of about 30 
inches. 
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Permeability and the available water capacity are 
moderate. ‘The effective rooting depth is 20 to 40 inches. 
These soils are used for range and wildlife habitat. 

Representative profile of Pokeman loam, in an area of 
Pokeman-Gystrum-Rekop association, in the NW YNE 
sec. 30, T. 41 N., R. 84 W. 


A1—0 to 2 inches, brown (7.5YR 5/4) loam, dark reddish 
brown (5YR 8/8) moist; weak, thin, platy structure 
parting to moderate, fine, crumb; soft, very friable, 
slightly sticky and slightly plastic; mildly alkaline; 
clear, smooth boundary. 

B2t—2 to 7 inches, reddish-brown (5YR 4/4) clay loam, dark 
reddish brown (5YR 3/4) moist; weak, medium, 
angular blocky structure; thin discontinuous clay 
films on vertical cleavages; slightly hard, firm, sticky 
and plastic; strong effervescence; strongly alkaline; 
clear, smooth boundary. 

B3ca—T to 14 inches, reddish-brown (BYR 5/4) clay loam, red- 
dish brown (5YR 4/4) moist; weak, medium, angular 
blocky structure; thin discontinuous clay films on 
vertical cleavages; slightly hard, firm, sticky and 
plastic; moderate effervescence; clear, smooth 
boundary. 

Clca—14 to 18 inches, light-brown (7.5YR 6/4) clay loam, 
reddish brown (5YR 5/4) moist; structureless; 
slightly hard, firm, sticky and plastic; many, fine 
and medium, distinct threads and nodules of calcium 
carbonate; violent effervescence; strongly alkaline; 
abrupt, smooth boundary. 

C2cacs—18 to 80 inches, light-gray (7.5YR 7/1) clay loam, 
pinkish gray (7.5YR 6/2) moist; structureless: soft, 
very friable, sticky and plastic; many fine and 
medium threads and nodules of calcium carbonate 
and calcium sulfate; violent effervescence; strongly 
alkaline; gradual, wavy boundary. 

C8—30 inches, gypsum bedrock, hardness less than 8 (Mohs” 
Scale). 


Depth to bedroek ranges from 20 to 40 inches, and thick- 
ness of the solum is less than 15 inches. Content of coarse 
fragments ranges from 0 to 35 percent but typically is less 
than 5 percent. 

The A1 horizon ranges from 7, 5YR to 5YR in hue, is 5 or 6 
in value when dry and 8 to 5 when moist, and ranges from 
2 to 4 in chroma when dry and moist. It is mildly alkaline 
or moderately alkaline. 

The B2t horizon ranges from 5YR to 2.5YR in hue, ranges. 
from 4 to 6 in value when dry and from 3 to 5 when moist, 
nnd is 4 or 8 in chroma when dry or moist. In most places: 
it has weak, prismatie strueture, but in some places it has 
subangular bloeky structure. It is moderately alkaline or 
strongly alkaline. 

The C2caes horizon ranges from 7.5YR to 25YR in hue. 
Yt is moderately alkaline or strongly alkaline. 

Pokeman-Gystrum-Rekop complex, hilly (PKD).—This 
complex is about 40 percent Pokeman loam, 6 to 15 
percent slopes; about 95 percent Gystrum silt loam, 10 
to 30 percent slopes; and about 20 percent Rekop loam, 
10 to 30 percent slopes. These soils have the profiles 
described as representative of the Pokeman, Gystrum, 
and Rekop series. They occupy uplands on the lower 
flanks of mountains. The Pokeman soil is on the lower 
hillsides and in concave areas, the Gystrum soil is on 
convex hillsides, and the Rekop soil is mainly on ridge- 
tops. 

Included with these soils in mapping are areas of Rock 
land that make up about 10 percent of the acreage and 
areas of shallow, reddish-colored soils similar to Spear- 
fish soils that make up about 5 percent. 

Runoff is rapid, and the hazard of erosion is high. 

Soils of this complex are used for range and wildlife 
habitat. (Capability unit VIe-9, dryland. Pokeman and 
Gystrum soils in Loamy range site, 10 to 14 inch precipi- 
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tation zone, and Rekop soil in Shallow Loumy range site, 
10 to 14 inch precipitation zone) 


Poker Series 


The Poker series consists of rolling or hilly, well- 
drained soils. These soils formed in residuum weathered 
from reddish-colored sandstone on mountainsides. Slopes 

range from 6 to 20 percent. Elevations range from 8,000 
to 9,500 feet. The average annual precipitation is 17 to 
18 inches, and the average annual soil temperature is 
about 40% F. The frost- free season. is about 65 days, 
although frost can occur during any month. The vegeta- 
tion is mountain grasses and sedges, but Idaho fescue 
is dominant. 

In a representative profile the surface layer is dark 
grayish-brown or dark-brown, neutral or slightly acid 
sandy loam about 6 inches thick. The subsoil is reddish- 
brown, slightly acid sandy loam about 12 inches thick. 
The substratum is reddish-brown, slightly acid sandy 
loam, about 12 inches thick, that 15 ‘underlain by reddish- 
brown sandstone at a depth of about 30 inches. 

Permeability is moderately rapid, and the available 
water capacity is low to moderate. The effective rooting 
depth is 20 to 40 inches. 

These soils are used for range and wildlife habitat. 

Representative profile of Poker sandy loam, in an area 
of Poker-Bachus-Splitro association, 100 yards north- 
west of Tobin Cabin in Davis Mountain Camp, in the 
NEYNEY, sec. 5, T. 44 እ, R. 85 W. 


A11—0 to 2 inches, dark grayish-brown (10YR 4/2) sandy 
loam, dark reddish brown (5YR 2/2) moist: weak, 
fine, erumb structure; soft, very friable; many roots; 
neutral; clear, smooth boundary. 

2 to 6 inches, dark-brown (10YR 3/3) sandy loam, dark 
reddish brown (SYR 2/2) moist; moderate, fine and 
medium, crumb structure; soft, very friable; many 
roots; slightly acid; clear, smooth boundary. 

B2t—G to 18 inches, reddish-brown (5YR 4/3) sandy loam, 
dark reddish brown (5YR 3/2) moist; weak, coarse, 
angular blocky structure; clay films as bridgings 
between sand grains and coatings on sand grains: 
Soft, very friable; many roots throughout ; few, hard, 
sandstone fragments; slightly acid; gradual, wavy 
boundary. 

C1—18 to 30 inches, reddish-brown (5YR 4/3) sandy loam, 
dark reddish brown (5YR 3/2) moist; massive; soft, 
very friable; very few roots; many, 2- to 5-inch, 
sandstone fragments; slightly acid; gradual, wavy 
boundary. 

C2—80 inches, reddish-brown, noncalcareous sandstone. 


Depth to bedrock ranges from 20 to 40 inches. Content of 
coarse fragments ranges from 0 to 15 percent but typically 
is less than 10 percent. These soils range from slightly acid 
to mildly alkaline throughout the profile. 

The Al horizon ranges from. 10YR to 2.5YR in hue, is 3 
or 4.in value when dry and 2 or 8 when moist, and is 2 or 
3 in chroma when dry or moist. It is generally sandy loam 
or fine sandy loam. 

The B2t horizon ranges from 5YR to 2.5YR in hue, is 4 
or 5 in value when dry and 2 or 3 when moist, and ranges 
from 2 to 4 in chroma when dry and is 2 or 3 when moist. 
The clay content of this horizon ranges from 8 to 18 percent, 
This horizon extends to bedrock in some places. 


Poker-Bachus-Splitre association (PM).—This associa- 
tion is about 40 percent Poker sandy loam, 6 to 20 percent 
slopes; about 25 percent Bachus loam, 6 to 20 percent 
slopes; and about 20 percent Splitro sandy loam, 6 to 30 
percent slopes (fig. 9.). These soils have the profiles de- 


A12— 


SURVEY 


Scribed as representative of the Poker, Bachus, and 
Splitro series. They are in the mountains. "The Poker soil 
is on the lower hillsides, the Bachus soil is on rounded 
upland ridges, and the Splitro soil is on the upper ridges 
and ridge crests. 

Included with these soils in mapping are areas of 
Sublette soils that make up about 10 percent of the acre- 
age and arcas of slabby sandstone outcrops that make up 
about 5 percent. 

Runoff is medium to rapid, and the hazard of erosion is 
moderate to high. 

Soils of tliis association are used for range and wildlife 
habitat. (Poker soil in capability unit VIe-5, dryland, 
and Sandy range site, 15 to 19 mch precipitation zone. 
Bachus soil in capability unit VIe-2, dryland, and Loamy 
range Site, 15 to 19 inch precipitation zone. Splitro soil 
in capability unit VIIe-14, dryland, and Shallow Loamy 
range site, 15 to 19 inch precipitation zone) 


Potts Series 


The Potts series consists of well-drained soils. These 
soils formed in reddish-colored alluvium derived from red 
sandstone and siltstone. They are on foot slopes and 
alluvial fans. Slopes range from 6 to 90 percent. Eleva- 
tions range from 5,000 to 6,000 feet. The average annual 
precipitation. is about 19 inches, the average annual soil 
temperature is about 50° F., and the frost-free season is 
95 to 100 days. The vegetation is western wheatgrass, blue 
grama, and threadleaf sedge. 

In a representative profile the surface layer is brown, 
neutral loam about 4 inches thick. The subsoil is reddish- 
brown, neutral to moderately alkaline loam or clay loam 
about 20 inches thick. The substratum is reddish-brown, 
moderately alkaline Joam that reaches to a depth of 60 
inches or more. 

Permeability is moderate, and the available water 
capacity is high. The effective. rooting depth is 60 inches 
or more. 

‘These soils are used for range and wildlife habitat. 

Representative profile of Potts loam, in an area of 
Potts-Kirtley association, in the SW14NWY/ sec. 35, T. 
44 N., R. 83 W. 


Ái—O to 4 inches, brown (7.5YR 5/8) loam, dark brown 
(T5YR 4/3) moist; weak, medium, subangular blocky 
structure parting to strong, very fine, granular; soft, 
very friable; neutral; clear, smooth boundary. 

B1-—4 to 7 inches, reddish-brown (5YR 5/3) loam, reddish 
brown (5YR 4/3) moist; weak to moderate, medium, 
prismatic structure parting to moderate, medium, 
subangular blocky; slightly hard, very friable; few, 
thin, patehy clay films on some soil aggregates; 
neutral; clear, smooth boundary. 

to 16 inches, reddish-brown (5YR 5/4) clay loam, 
reddish brown (5YR 4/4) moist; moderate, medium, 
prismatie structure parting to moderate, medium, sub- 
angular blocky; hard, very friable; many, thin, 
patehy clay films on horizontal and vertical faces 
of soil aggregates; mildly alkaline; gradual, wavy 
boundary. 

B3ca—18 to 24 inches, reddish-brown (SYR 5/4) loam, red- 
dish brown (5YR 4/4) moist; weak, medium, pris- 
matie structure parting to moderate, medium, sub- 
angular blocky; hard, very friable; few, thin, patchy 
clay films on some aggregate faces; this is a mod- 
erate ca horizon that has visible secondary calcium 
carbonate occurring ns concretions and in thin seams 
and streaks: strong effervescence; moderately alka- 
line; gradual, wavy boundary. 
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Figure 9.—In foreground is an area of Poker-Bachus-Splitro association. In background are the Big Horn Mountains. 


Cca—24 to 60 inches, reddish-brown (5YR 5/4) loam, red- 
dish brown (5YR 4/4) moist; massive; hard, very 
friable; this is a moderate ca horizon that has 
visible secondary calcium carbonate occurring as 
concretions and in thin seams and streaks; strong 
effervescence; moderately alkaline. 

Depth to calcareous material ranges from 8 to 20 inches, 
and thickness of the solum ranges from 15 to 30 inches. 
Content of coarse fragments ranges from 0 to 15 percent but 
typically is less than 5 percent. 

The A1 horizon ranges from 7.5YR to 5YR in hue, is 5 or 6 
in value when dry and 4 or 5 when moist, and ranges from 
2 to 4 in chroma when dry or moist. It is neutral or mildly 
alkaline and is soft or slightly hard when dry. 

The B2t horizon ranges from 2.5YR to 5YR in hue, is 5 or 6 
in value when dry and 4 or 5 when moist, and ranges from 
8 to 6 in ehroma when dry or moist. It ranges from neutral 
to moderately alkaline, and it generally is slightly calcareous 
in the lower part. It is generally loam or clay loam, and 
the clay content ranges from about 18 to 35 percent. 

The Cea horizon ranges from 7.5YR to 2.5YR in hue. It is 
moderately alkaline or very strongly alkaline. 


Potts-Kim association (PS).—This association is about 
50 percent Potts loam, 6 to 20 percent slopes, and about 80 
percent Kim loam, 6-10. 20 percent slopes. These soils oc- 
cupy alluvial fans and foothills immediately east of the 
red beds. The Potts soil is on the lower foot slopes, and 
the Kim soil is on alluvial fans above the Potts soil as 
well as on recent deposits on valley floors. 

Included with these soils in mapping are areas of 
Travessilla soils that make up about 10 percent of the 
acreage. Also included are areas of Kirtley soils that 
make up about 5 percent and areas of soils that formed in 
alluvium and are similar to Barnum soils and that make 
up about 5 percent. 


Runoff is medium to rapid, and the hazard of erosion 
is moderate to high. 

Soils of this association are used for range and wildlife 
habitat. (Capability unit VIe-2, dryland; Loamy range 
site, 10 to 14 mch precipitation zone) 

Potts-Kirtley association (PT)—This association is 
about 40 percent Potts loam, 6 to 90 percent slopes; about 
95 percent Kirtley loam, 6 to 15 percent slopes; and about 
20 percent Shingle loam, 10 to 30 percent slopes. The 
Potts soil has the profile deseribed as representative of 
the Potts series. These soils are on ridges, hillsides, and 
foot slopes. ፲ከ6 Potts soil is on foot slopes, the Kirtley 
soil is on uplands, and the Shingle soil is on ridge crests 
and hillsides. 

Runoff is medium to rapid on the Potts and Kirtley 
soils and rapid on the Shingle soil. The hazard of erosion 
is moderate to high on the Potts and Kirtley soils and 
high on the Shingle soil. 

Soils of this association are used for range and wildlife 
habitat. (Potts and Kirtley soils in capability unit.VIe-9,- - 
dryland, and Loamy range site, 10 to 14 inch precipita- 
tion zone. Shingle soil in capability unit VITe-14, dry- 
land, and Shallow Loamy range site, 10 to 14 inch pre- 
cipitation zone) 


Pugsley Series 


The Pugsley series consists of well-drained soils. These 
soils formed in residuum weathered from noncalcareous, 
reddish-colored sandstone on upland ridges and hillsides. 
Slopes range from 6 to 15 percent. Elevations range from 
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5,000 to 5,500 feet. The average annual precipitation is 
12 to 13 inches, the average annual soil temperature is 
about 50° F., and the frost- -free season is 100 to 105 days. 
The vegetation is big sagebrush, needle-and-thread, blue 
grama, and cactus. 

In a representative profile the surface layer is light 
brownish-gray, neutral sandy loam about 4 inches thick. 
The subsoil is light brownish-gray, brown, or pale-brown, 
neutral sandy clay loam or sandy loam about 20 inches 
thick that is underlain by soft sandstone bedrock at a 
depth of about 24 inches. 

Permeability is moderately rapid, and the available 
water capacity is low to moderate. The effective rooting 
depth is 20 to 40 inches. 

These 80118 are used for range and wildlife habitat. 

Representative profile of Pugsley sandy loam, in an 
area of Briggsdale-Pugsley association, in the SEYSEY 
sec. 3, T. 41 N., R. 77 W. 


Al—O0 to 4 inches, light brownish-gray (10YR 6/2) sandy 
loam, dark grayish brown (10YR 4/2) moist; 
moderate, very fine, granular structure; soft, very 
friable; neutral; clear, smooth boundary. 

Bi—4 to 7 inches, light brownish-gray (10YR 6/2) sandy 
loam, dark grayish brown (10YR 4/2) moist; weak, 
medium, subangular blocky structure parting to 
moderate, medium, granular: slightly hard, very 
friable; some glossy coatings on sand grains: a few 
waxlike coatings and bridgings between sand grains; 
neutral; clear, smooth boundary. 

B2t—7 to 20 inches, brown (7.5YR 5/4) sandy clay loam, 
dark brown (7.5YR 4/4) moist; moderate, coarse, 
prismatic structure parting to moderate, medium, 
subangular blocky; slightty hard, very friable: peds 
are hard; many waxlike patches and seams on ped 
faces; glossy coatings on sand grains: waxlike 
bridgings between sand grains; nentral; clear, 
smooth boundary. 


B3—20 to 24 inches, pale-brown (10YR 6/3) sandy loam, 
brown (10YR 5/8) moist; massive; soft, loose: thin 
glossy coatings on some sand grains; neutral; abrupt, 


smooth boundary. 
C—24 inches, soft sandstone bedrock. 


Depth to bedrock ranges from 20 to 40 inches, and thick- 
ness of the solum ranges from 15 to 80 inches. 

The A1 horizon ranges from 2.8ኛ to 10YR in hue, ranges 
from 8 to ፐ in value when dry and is 4 or 5 when moist, and 
is 2 or 3 in chroma when dry or moist. 

The B2t horizon ranges from 7.5YR to SYR in hue, is 8 በኮ 
6 in value when dry and 4 or 5 when moist, and is 3 or 4 
in chroma when dry or moist. It ranges from neutral to 
mildly alkaline. In most places the primary structure is 
prismatic, but in some places it is subangular blocky. 

Pugsley-Gateson association (PU).—This association is 
about 35 percent Pugsley sandy loam, 6 to 15 percent 
slopes; about 95 percent Gateson loam, 10 to 30 percent 
slopes: and about 20 percent Embry sandy loam, 6 to 20 
percent slopes. These soils are on Pine Ridge in the south- 
eastern part of the survey area. They occupy high ridges, 
hillsides, and narrow valleys. The Pugsley soil is on "the 
upper hillsides below the ridge crests, the Gateson soil is 
on north-facing hillsides under a cover of pine trees, and 
the Embry soil is on hillsides beneath sandstone ledges 
and areas dominated by sandstone bedrock. 

Included with these soils in mapping are areas of 
Schooner soils that make up about 10 percent of the acre- 
age. Also included are areas of Rencalson soils that make 
up about 5 percent and areas of soils that are similar to 
Gateson soils, are under pine trees, and make up about 
5 percent. 
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Runoff is medium to rapid on the Pugsley and Embry 
soils and rapid on the Gateson soil. The hazard of ero- 
sion is high on the Gateson soil. The hazard of water ero- 
sion is moderate or high on the Pugsley and Embry soils, 
and if the cover is destroyed, the hazard of wind erosion is 
high on these soils. 

Soils of this association are used for woodland, range, 
and wildlife habitat. The Gateson part of this association 
is in woodland group 5. (Pugsley and Embry soils in 
capability unit VIe-5, dryland. Pugsley soil in Loamy 
range site, 10 to 14 inch precipitation zone; Embry soil 
in Sandy range Site, 10 to 14 inch precipitation zone. 
Gateson soil in capability unit VIe-2, dryland; not in 
8 range pes 

Pugsley- outhfork complex, hilly (PxD).—This com- 
plex is about 30 percent Pugsley sandy loam, 6 to 15 per- 
cent slopes; about 80 percent Southfork loamy sand, 
10 to 30 percent slopes; and about 20 percent Tassel 
sandy loam, 15 to 40 percent slopes. The Southfork soil 
has the profile described as representative of the South- 
fork series. These soils occupy ridges and hillsides. The 
Pugsley soil is on the lower hillsides, the Southfork soil 
is on the upper hillsides and on rounded ridges, and the 
Tassel soil is on ridges. 

Included with these soils in mapping are areas of 
Shingle soils that make up about 10 percent of the acre- 
age. Also included are areas of Maysdorf soils that make 
up about 5 percent and areas of Rock outcrop that make 
up about 5 percent. 

Runoff is medium to rapid on the Pugsley and South- 
fork soils, rapid on the Tassel soil. The “hazard of water 
erosion is moderate to high on the Pugsley and Southfork 
soils and high on the Tassel soil. If the cover is destroyed, 
the hazard of wind erosion is high on all the soils. 

Soils of this association are used for range and wild- 
life habitat. (Capability unit VIIe-14, dryland, Pugsley 
soil in Loamy range site, 10 to 14 inch precipitation zone, 
and Southfork and Tassel soils in Shallow Sandy range 
Site, 10 to 14 inch precipitation zone) 


Razor Series 


'The Razor series consists of gently sloping to moder- 
ately steep, well-drained soils. These soils formed in 
residuum weathered from calcareous shale on hillsides. 
Slopes range from 3 to 90 percent. Elevations range from 
4,500 to 5,000 feet. The average annual precipitation is 
10 to 19 inches, the average annual soil temperature is 
about 52° F., and the frost- -free season is 105 to 110 days. 
The vegetation is big sagebrush, western wheatgrass, and 
green needlegrass. 

In a representative profile the surface layer is pale- 
olive, moderately alkaline silty clay loam about 2 inches 
thick. The subsoil is olive-colored, strongly alkaline silty 
clay about 10 inches thick. T he substratum is olive- 
colored, strongly alkaline silty clay, about 19 inches thick, 
that 1s underlain by shale at a depth of about 24 inches. 

Permeability is slow, and the available water capacity 
is low to moderate. The effective rooting depth is 20 to 40 
inches. 

These soils are used for range and wildlife habitat. 

Representative profile of Razor silty clay loam, in an 


JOHNSON COUNTY, WYOMING, SOUTHERN PART 


area of Renohill-Razor association, rolling, in the 


SEYNE, sec. 21, T. 44 N., R. 78 W. 


A1—0 to 2 inches, pale-olive (5Y 6/3) silty clay loam, olive 
(5Y 5/3) moist; moderate, fine, crumb structure; 
Slightly hard, firm, sticky and plastic; many roots; 
Slight effervescence; moderately alkaline; clear, 
smooth boundary. 

B2—2 to 12 inches, olive (5Y 4/3) silty clay, olive (5Y 4/4) 
moist; moderate, fine, angular blocky structure; thin 
discontinuous clay films; hard, very firm, very 
Sticky and plastic; few roots; strong effervescence; 
strongly alkaline; clear, smooth boundary. 

Clea 一 12 to 24 inches, olive (5Y 5/3) silty clay; very weak, 
medium, subangular blocky structure; few very faint 
clay films; hard, very firm, very sticky and plastic; 
many, coarse, distinct spots of calcium carbonate; 
very few roots; strong effervescence: strongly alka- 
line; clear, smooth boundary. 

C2— 24. inches, stratified soft gray shale and hard olive-yellow 
shale. 


These soils generally are calcareous to the surface, but in 
places they are noncalcareous in the uppermost 4 to 6 inches. 
Depth to bedrock ranges from 20 to 40 inches but generally 
is 22 to 30 inches. Content of coarse fragments ranges from 0 
to 15 percent but typieally is less than 5 percent. 

The Al horizon ranges from 2.5Y to 5Y in hue, is 8 or 6 
in value when dry and 4 or 5 when moist, and ranges from 
2 to 4 in chroma when dry or moist. It is mildly alkaline or 
moderately alkaline. 

The B2 horizon ranges from 2.5Y to 8ኛ in hue, ranges 
from 4 to 6 in value when dry and is 4 or 5 when molst, and 


ranges from 8 to 5 in chroma when dry or moist. Tt is 
generally silty clay, but in places it is clay loam or clay. 
The B2 and Clea horizons are moderately alkaline or strongly 
alkaline, 

Razor-Gaynor-Samsil complex, hilly |RAD).—This 
complex is about 40 percent Razor silty clay loam, 6 to 20 
percent slopes; about 95 percent Gaynor silty clay, 6 to 90 
percent slopes; and about 20 percent Samsil silty clay, 
10 to 30 percent slopes. The Gaynor and Samsil soils have 
the profiles described as representative of the Gaynor and 
Samsil series. These soils are on upland ridges and hill- 
sides. Generally, the Razor soil is on hillsides below the 
Gaynor soil, the Gaynor soil is on the upper hillsides and 
on rounded ridges, and the Samsil soil is on ridge crests 
and hillsides. 

Ineluded with these soils in mapping are areas of 
Renohill soils that make up about 10 percent of the acre- 
age and areas of Cadoma soils that make up about 5 
percent. 

Runoff is medium to rapid on the Razor soil and rapid 
on the Gaynor and Samsil soils. The hazard of erosion 
is moderate to high on the Razor soil and high on the 
Gaynor and Samsil soils. 

Soils of this complex are used for range and wildlife 
habitat. (Capability unit VIe-1, dryland. Razor and 
Gaynor soils in Clayey range site, 10 to 14 inch precipita- 
tion zone, and Samsil soil in Shallow Clayey range site, 
10 to 14 inch precipitation zone) 


Redbank Series 


The Redbank series consists of well-drained soils. 
These soils formed in reddish-colored alluvium on flood 
plains. Slopes range from 0 to 3 percent. Elevations 
range from 5,000 to 5,500 feet, The average annual pre- 
cipitation is 12 to 13 inches, the average annual soil 
temperature is about 50? F., and the frost-free season 
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15 100 to 105 days. The vegetation is common reedgrass, 
basin wildrye, and western wheatgrass. . . 

In à representative profile the surface layer is reddish- 
brown, moderately alkaline fine sandy loam about 5 inches 
thick. The underlying layer is reddish-brown, moderately 
alkaline fine sandy loam that is stratified with thin lenses 
of loam and loamy sand and reaches to a depth of 60 
inches or more. 

Permeability is moderately rapid, and the available 
water capacity is moderate. The effective rooting depth 
is 60 inches or more. The seasonal high water table is 
below a depth of 40 inches, but the soils are flooded 
occasionally. 

"These soils are used for range and wildlife habitat. 

Representative profile of Redbank fine sandy loam, 
in an area of Barnum-Redbank association, in the 
SWINE! sec. 6, T. 41 N., R. 88 W. 

Al 一 0 to 5 inches, reddish-brown (5YR 5/4) fine sandy loam, 
reddish brown (5YR 4/4) moist; moderate, fine, 
granular structure; soft, very friable; strong effer- 
vescence; moderately alkaline; abrupt, smooth 
boundary. 

C—5 to 60 inches, reddish-brown (2.5YR 5/5) fine sandy loam 
stratified with thin lenses of loam and loamy sand, 
reddish brown (2.5YR 4/5) moist; massive; slightly 
hard, very friable; strong effervescence; moderately 
alkaline, 


These soils generally are ealeareous throughout, but in 
Places they are nonealcareous in the uppermost 1 or 2 inches. 
Content of coarse fragments ranges from 0 to 15 percent but 
typically is less than 5 percent. 

The A horizon ranges from 7.5YR to 2.5YR in hue, is 5 or 
6 in value when dry and ranges from 3 to 5 when moist, and 
ranges from 3 to 6 in chroma when dry and from 2 to 4 
when moist. Where the A horizon has a color value as dark 
as 5 when dry and 8 when moist, it is less than 4 inches 
thick, It ranges from mildly alkaline to strongly alkaline. In 
most places the primary structure is granular, but in some 
places it is subangular blocky. This horizon is soft or slightly 
hard when dry. 

The C horizon ranges from 5YR to 10R in hue, is 5 or 6 
in value when dry and 4 or 5 when moist, and ranges from 
8 to 6 in chroma when dry and from 3 to 5 when moist. It is 
moderately alkaline or strongly alkaline. Generally, it is fine 
sandy loam, but in some places it is loamy sand or loam. 

Redbank soils are mapped in an association with Barnum 
Soils. 


Rekop Series 


The Rekop series consists of moderately steep or steep, 
well-drained to somewhat excessively drained soils, These 
soils formed in residuum weathered from gypsum bed- 
rock on uplands. Slopes range from 10 to 30 percent. 
Elevations range from 5,000 to 5,800 feet. The average 
annual precipitation is 19 to 13 inches, the average 
annual soil temperature is about 49% F., and the frost- 
free season is 95 to 100 days. The vegetation is threadleaf 
sedge, yucca, and cactus. 

In a representative profile the surface layer is light- 
brown, strongly alkaline loam about 4 inches thick. 
The underlying layer is pink or pinkish-white, strongly 
alkaline gravelly loam, about 15 inches thick, that is 
underlain by soft, weathered gypsum at a depth of about 
19 inches. 

Permeability is moderate, and the available water 
capacity is low. The effective rooting depth is 10 to 20 
inches. 
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These soils are used.for range and wildlife habitat. 

Representative profile of Rekop loum, in án area of 
Pokeman-Gystrum-Rekop complex, hilly, in the SW14- 
NW sec. iL, T. 49 N., R. 84 W. 


A1—0 to 4 inches, light-brown (7. 5YR 6/4) loai, dark brown 
(7.5YR 4/4) moist; weak, fine, crumb structure ` soft, 
very friable, slightly sticky; violent effervescence; 
strongly alkaline; clear, smooth boundary. 

Cleaes— t to 10 inches, pink (7.5YR 7/4) gravelly loam, brown 
(T5YR 5/4) moist; weak, fine, angular blocky 
structure; soft, very friable, slightly sticky and 
slightly plastic; many, common, fine, distinct threads 
and nodules of calcium carbonate and calcium sul- 
fate; violent effervescence; strongly alkaline; grad- 
ual, wavy boundary. 

C2caes—10 to 19 inches, pinkish-white (7.5YR 8/2) gravelly 
loam, pink (7.5YR 7/4) moist; structureless; soft, 
very friable, slightly sticky and slightly plastic; few 
fine specks of secondary calcium carbonate and 
calcium sulfate; 20 to 30 percent hard gypsum frag- 
ments; violent effervescence; strongly alkaline; clear, 
smooth boundary. 

C3—19 inches, soft, gray, weathered gypsum. 


Depth to bedrock ranges from 10 to 20 inches. Content of 
coarse fragments ranges from 0 to 88 percent but typically 
is about 10 percent. Texture generally is gravelly loam or 
loam, but content of clay ranges from 18 to 35 percent. These 
solls are moderately alkaline or strongly alkaline throughout 
the profile. 

The Al horizon ranges from 10YR to 5YR in hue, is 8 
or 6 in value when dry and 4 or 5 when moist, and ranges 
from 8 to 5 in chroma when dry or moist. 

The C horizon ranges from 7.5YR to 2.5YR in hue, ranges 
from 8 to 8 in value when dry and from 8 to 7 when moist, 
and ranges from 2 to 5 in chroma when dry and from 8 to 6 
when moist. 

Rekop soils are mapped in a complex with Pokeman and 


Gystrum soils. 


Rencalson Series 


The Rencalson series consists of moderately steep, well- 
drained soils. These soils formed in residuum weathered 
from nonealeareous shale on uplands. Slopes range from 
10 to 15 percent. Elevations range from 5,000 to 5,500 
feet. The average annual precipitation is 11 to 19 inches, 
the average annual soil temperature is about 52? F., 
and the frost-free season is 95 to 100 days. The vegeta- 
tion is big sagebrush, western wheatgrass, and green 
needlegrass. 

In a representative profile the surface layer is grayish- 
brown, neutral loam about 5 inches thick, The subsoil is 
grayish-brown, brown, and light brownish-gray, neutral 
clay loam, about 97 inches thick, that is underlain by 
interbedded shale, siltstone, and soft standstone at a depth 
of about 39 inches. 

Permeability is slow, and the available water capacity 
is moderate, The effective rooting depth is 20 to 40 inches. 

These soils are used for range and wildlife habitat. 

Representative profile of Rencalson loam, in an area 
of Moret-Rencalson complex, hilly, in the SW1WSWW, 
sec. 27, T. 43 N., R. 82 W. 

A1—0 to 5 inches, grayish-brown (10YR 5/2) loam, dark 
grayish brown (10YR 4/2) moist; moderate, fine, 
granular and crumb structure; soft, very friable; 
neutral; clear, smooth boundary. 

Bi1—5 to 9 inches, grüyish-brown (10YR 5/2) clay loam, 
dark grayish brown (10YR 4/2) moist; wenk, 
medium, prismatie structure parting to medium sub- 
angular blocky ; slightly hard, very friable; individual 


peds are very hard; few, thin, glossy patches on ped 
faces; neutral; clear, smooth boundary. 


132t—9 to 28 
brown 


inches, brown (10YR 5/8) clay loam, dark 

(10YR 4/3) moist; moderate, medium, pris- 
matic structure parting to moderate, medium, 
angular blocky; hard, friable; peds are extremely 
hard; thin, nearly continuous, waxlike coatings on 
ped faces; thin waxlike coatings in root channels; 
neutral: gradual, wavy. boundary. 

B3—23 to 32 inches, light brownish-gray (10YR 6/2) clay 
loam, grayish brown (10YH 5/2) moist; weak, 
medium, subangular blocky structure; hard, friable; 
few, thin, glossy patches on ped faces and some 
glossy coatings in root channels; neutral; clear, 
smooth boundary. 

C—82 inches, noncalcareous, interbedded shale, siltstone, and 
soft sandstone. 


Depth to bedrock ranges from 20 to 40 inches, and thick- 
ness of the solum ranges from 15 to 40 inches. Content of 
coarse fragments ranges from 0 to 15 percent. but typically 
15 less than 5 percent. 

The AI horizon ranges from 2.5Y to 10YR in hue, is 5 or 
6 in value when dry and 4 or 5 when moist, and is 2 or 3 
in chroma when dry or moist. It ranges from medium acid 
to mildly alkaline. In most places the primary structure is 
granular or crumb, but in some places it is subangular blocky. 
The horizon is soft or slightly hard when dry. 

The B2t horizon ranges from 2.5Y to 7.5YR in hue, is 5 or 
6 in value when dry and 4 or 5 when moist, and ranges from 
2 to 4 in chroma when dry or moist. 15 is neutral or mildly 
alkaline In most places the primary structure is prismatie, 
but in some places it is angular blocky. It is generally clay 
loam or clay. 

Rencalson soils are mapped in a complex with Moret 80118. 


Renohill Series 


The Renohill series consists of nearly level to mod- 
erately steep, well-drained soils. These solls formed in 
residuum weathered from shale on upland ridges and 
hillsides. Slopes range from D to 20 percent, Elevations 
range from 4,800 to 6,900 feet. The average annual pre- 
cipitation is 10 to 12 inches, the average annual soil 
temperature is about 50° F., and the frost-free season 
is 100 to 120 days. The vegetation is western wheatgrass, 
big sagebrush, and green needlegrass. 

Tn a represent ative profile the surface layer is light 
brownish-gray, neutral clay loam about 4 inches thick. 
The subsoil is grayish-brown, light olive-brown, and light 
yellowish- brown, “mildly ‘alkaline and moderately alka- 
line clay loam and clay about 16 inches thick. The sub- 
stratum is light brownish-gray, moderately alkaline clay 
loam, about 10 inches thick, that 18 underlain by shale 
bedrock at à depth of about 30 inches. 

Permeability is slow, and the available water capacity 
is moderate, The effective rooting depth is 20 to 40 inches. 

፲ከ656 soils are used for range, to 8 limited extent for 
dryfarming, and as wildlife habitat. 

Representative profile of Renohill clay loam, in an 
area of Renohill-Razor association, rolling, in the SW 
SW sec. 9, T. 42 N., R. 80 W. 


A1—0 to 4 inches, light brownish-gray (10YR 6/2) clay 
loam, dark grayish brown (10YR 4/2) moist: strong, 
fine, granular structure; soft, very friable; neutral; 
clear, smooth boundary. 

Bi—4 to 7 inches, grayish-brown (10YR 5/2) clay loam, 
dark grayish brown (10YR 4/2) moist; moderate, 
medium, subangular blocky structure parting to 
moderate granular; slightly hard, very frínble; pri- 
mary peds are hard; mildly alkaline; clear, $mooth 
boundary. 

B2t—7 to 14 inches, light olive-brown (2.5Y 5/3) clay, olive 
brown (2.5Y 4/3) moist; moderate, medium, pris- 
matie structure parting to moderate, medium, angular 
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‘blocky; slightly,-hard, ; very friable, very «plastic; 
peds. are -extremely hard; thin,, nearly continuous, 
waxlike .coatings "and: fillings in robt. channels and 
"pores; mildly alkaline; clear, smooth boundary. 

B3ca—-14 to 20: inches, light ‘yellowish-brown (2.5¥°6/3) clay 
loam, light olive brown (2.5Y 5/3) moist; weak, 
coarse, angular and» snbangular. blocky . structure; 
hard, firm,. plastic; peds are extremely hard; few 
glossy patches on ped faces; some visible secondary 
'eüleiun: carbonate’ occurring as concretions; strong 
effervescence ; moderately alkaline; gradual, smooth 
boundary, ` 

Cca—20. to 30 inches, light brownish- -gray (2. BY 6/2). clay 
loam, grayish brown (2.5Y 5/2) moist; massive; very 
hard, firi; visible secondary * calcium carbonate ዐር- 
eurring as:concretions and in thin seams and streaks; 
sóme partly weathered shale fragments ; strong effer- 
vescence ; moderately alkaline; gradual, smooth 
boundary. à 

C—80 to 40 inches, caleareous shale bedrock. 


Depth to bedrock ranges from 20 to 40 inches, and depth 
to calcareous material ranges from 6 to 20 inches. Content 
of coarse fragments ranges from 0 to 15 percent but typically 
in less than 5 percent. 

The A horizon ranges from 2.5Y to 10YR in hwe, is 5 or 6 
in value when dry and 4 or 5 when moist, and is 2 or 3 in 
chroma when dry or moist. It is neutral or mildly alkaline. 
In most places the primary structure is granular or crumb, 

«but im some places it is subangular blocky. This horizon is 
soft or slightly hard when dry. ; ] 

The B2t horizon ranges from 2.5Y to IOYR in hue, is 5 or 
6 in value when dry and 4 or 5 when moist, and ranges from 
2 to 5 in ehroma when dry or moist. It ranges from neutral 
to moderately alkaline. In most places the primary structure 


is prismatic, but in some places it is angular blocky. The 
content of clay ranges from 88 to 50 percent. 
The C horizon ranges from 2.5Y to 10YR in hue. It is 


moderately alkaline or strongly alkaline. 


Renohill clay loam, 0 to 6 percent slopes (RcB).—This 
soil is on uplands. It has a profile similar to the one 
described as representative of the Renohill series, except 
that the surface layer is about 6 inches thick. 

Included with this soil in mapping are areas of Briggs- 
dale and Razor soils, 

Runoff is slow to medium, and the hazard of erosion is 
slight to moderate. 

This 8011 is used for native range and for dryland 
spring wheat. (Capability unit TVe- 1, drvland; Clayey 
range site, 10 to 14 inch precipitation zone) 

Renohill clay loam, 6 to 14 percent slopes (RcC).—This 
soil is on hillsides. It has a profile similar to the one de- 
Scribed as representative of the series, except that the 
surface layer 18 about 5 inches thick. 

Included with this soil in mapping are areas of Briggs- 
dale, Razor, and Gaynor soils. 

' Runoff is medium to rapid, and the hazard of erosion 
18 moderate to high. 

This soil is used for range and, to a minor extent, for 
dryland spring wheat. (Capability unit VIe-1 , dryland; 
Clayey range site, 10 to 14 inch precipitation zone) 

Renohill-Danko association (RD).—This association is 
about 30 percent Renohill clay loam, 6 to 20 percent 
slopes; about 25 percent Danko clay, 10 to 30 percent 
slopes; about 15 percent Gaynor silty clay, 6 to 20 per- 
cent slopes; and about 15 percent Samsil silty clay, 10 to 
30 percent slopes, The Danko soil has the profile described 
as representative of the Danko series. These soils occupy 
‘uplands. The Renohill and Gaynor soils are on smooth 
hillsides, and the Danko and Samsil soils are on ridges 
and areas above the drainageways. 
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Included with these soils in mapping are areas of 


.Cadoma soils that make up about 10 percent of the acre- 
-age and areas of barren shale that make up about 5 


percent. 

Runoff is medium to rapid on the Renohill soil and 
rapid on the Danko, Gaynor, and Samsil soils. The hazard 
of erosion is moderate to high on the Renohill soil and 
high on the Danko, Gaynor, “and Samsil soils. 

Soils of this association are used for range and wild- 
life habitat. (Renohill and Gaynor soils in capability 
unit, VIe-1, dryland, and Clayey range site, 10 to 14 inch 
precipitation zone. Danko and Samsil soils in capability 


unit VIIe-14, dryland, and Shallow-Clayey range site, 


10 to 14 inch precipitation zone) 

- Renohill-Razor association, undulating (REC).— This 
association i$ about 50 percent Renohill clay loam, 8 to 10 
percent slopes; about 20 percent Razor silty clay loam, 

3 to 10 percent slopes; and about 15 percent Samsil silty 
clay; 6 to 10 percent slopes. These soils are undulating or 
rolling and are on uplands. The Renohill and Razor soils 
are on hillsides, and the Samsil soils are on ridge crests. 

Included with these soils in mapping are areas s of Gay- 
nor 80115 that make up about 10 percent of the acreage 
and areas of Cadoma soils that make up about 5 percent. 

Runoff is medium on the Renohill and Razor soils and 
rapid on the Samsil soil. The hazard of erosion is mod- 
erate on the Renohill and Razor soils and high on the 
Samsil soil. 

Soils of this association are used for range, as wildlife 
habitat, and to a lesser extent for dryland spring wheat. 
(Renohill and Razor soils in capability unit TVe-1, dry- 
land, and Clayey range site, 10 to 14 inch precipitation 
zone. Samsil soil in capability unit VIIe-14, dryland, and 
Se Clayey range site, 10 to 14 inch precipitation 
zone 

Renohill- Razor association, rolling (RED).—This asso- 
ciation is about 40 percent Renohill clay loam, 6 to 20 per- 
cent slopes; about 95 percent Razor silty clay loam, 6 to 
20 percent slopes; and about 20 percent Samsil silty clay, 
10 to 30 percent slopes. These Renohill and Razor soils 
have the profiles described as representative of the Reno- 
hill and Razor series. They are on upland ridges and 
hillsides. The Renohill and Razor soils are intermingled 
on hillsides, and the Samsil soils are on ridge crests. 

Included with these soils in mapping are areas of 
Cadoma soils that make up about 10 percent of the acre- 
age and areas of Gaynor soils that make up about 5 
percent. 

Runoff is medium to rapid on the Renohill and Razor 
soils and rapid on the Samsil soils. The hazard of erosion 
is moderate to high on the Renohill and Razor 80115 and 
high on the Samsil soils. 

Soils of this association are used for range and wildlife 
habitat. (Renohill and Razor sols in capability: unit 
Vle-1, dryland, and Clayey range site, 10 to 14 inch 
precipitation zone. Samsil-soil in capability unit VIIe-14, 
dryland, and Shallow Clayey range site, 10 to 14 inch 
precipitation zone) 


Rhoame Series 


The Rhoame series consists of nearly level to mod- 
erately steep, well-drained soils. These soils formed in 
alluvial and colluvial sediments derived from noncal- 
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careous shale. They are on alluvial fans and colluvial 
slopes. Slopes range from 0 to 20 percent. Elevations 
range from 5,000 to 6,000 feet. The average annual pre- 
cipitation is 19 to 13 inches, the average annual soil 
temperature is about 49? F., and the frost-free 868808 
is 95 to 100 days. The vegetation is western wheatgrass, 
big sagebrush, and green needlegrass. 

Ín a representative profile the surface layer is light 
brownish-gray, neutral channery clay loam about 4 inches 
thick. The underlying layer is brown and grayish-brown, 
slightly acid channery clay and channery clay loam that 
reaches to a depth of 60 inches or more. 

Permeability is slow, and the available water capacity 
is high. The effective rooting depth is 60 inches or more. 

These soils are used for irrigated hay, pasture, and 
small grain and for range and wildlife habitat. 

Representative profile of Rhoame channery clay loam 
in the SEYSEY, sec. 16, T. 41 N., R. 81 W. 


A1—0 to 4 inches, light brownish-gray (10YR 6/2) channery 
clay loam, dark grayish brown (10YR 4/2) moist; 
strong, fine, granular and crumb structure; soft, 
very friable; 20 percent slate and hard shale frag- 
ments; neutral; elear, smooth boundary. 

AC—4 to 8 inches, grayish-brown (10YR 5/2) channery clay 
loam, dark grayish brown (10YR 4/2) moist; weak, 
coarse, subangular blocky structure; slightly hard, 
very friable; 20 percent slate and hard shale 
channery fragments; slightly acid; gradual, smooth 
boundary. 

C—8 to 60 inches, brown (10YR 5/8) channery clay, dark 
brown (10YR 4/3) moist; massive; hard, very 
plastic; 25 percent slate and hard shale; slightly 
acid. 

Content of coarse fragments ranges from 0 to 25 percent 
but typically is more than 15 percent, The coarse fragments 
are mainly small slate fragments and partly metamorphosed 
shale chips. These soils are medium acid to mildly alkaline 
throughout the profile. 

The A1 horizon ranges from 5Y to 10YR in hue, ranges 
from 5 to 7 in value when dry and is 3 or 4 when moist, and 
is 2 or 8 in chroma when dry or moist. Where the A1 horizon 
has a eolor value as dark as 8 when dry and 3 when moist, 
it is less than 4 inches thick, In most places the primary 
structure is erumb or granular, but in some places it is 
subangular blocky. This horizon is soft or slightly hard when 
dry. 

The C horizon ranges from 5Y to 10YR in hue, is 5 or 6 
in value when dry and 4 or 5 when moist, and ranges from 
3 to 5 in chroma when dry or moist. 


Rhoame silty clay, 0 to 6 percent slopes (Rh8).—This 
soil is on alluvial fans. It has a profile similar to the one 
described as representative of the series, except that the 
surface layer is silty clay about 6 inches thick. In some 
areas the surface layer 1s clay loam. 

Included with this soil in mapping are some areas of 
Heldt and Lohmiller soils. 

Runoff is slow to medium, and the hazard of erosion 
is slight to moderate. 

This soil is used for irrigated hay, pasture, and small 
grain and for range. (Capability units IVe-1, dryland, 
and IITe-1, irrigated; Clayey range site, 10 to 14 inch 
precipitation zone) 

Rhoame silty clay, 6 to 10 percent slopes (RhC).—This 
soil is on alluvial fans, mainly on valley foot slopes. It 
has a profile similar to the one described as representative 
of the series, except that the surface layer 1s silty clay 
about 6 inches thick. 

Included with this soil in mapping are areas of Engle- 
wood, Limon, and Wormser soils. 


Runoff is rapid, and the hazard of erosion is high. 

This soil is used for irrigated hay, pasture, and small 
grain and for range. (Capability units VIe-1, dryland, 
and IVe-1, irrigated; Clayey range site, 10 to 14 inch 
precipitation zone) 

Rhoame complex (RM.—This complex is mainly 
Rhoame channery clay loam, 0 to 6 percent slopes. This 
soil has the profile described as representative of the 
serles. It is intermingled in a complex pattern with soils 
that are similar to Heldt soils, except that they have a 
darker colored surface layer. It is on alluvial fans in 
low-lying positions adjacent to intermittent streams. 

Included with this soil in mapping are small areas of 
Limon soils, saline phase, other Limon soils, and some 
alluvial deposits of shale fragments, 

Runoff is slow to medium, and the hazard of erosion 
is slight to moderate. 

Soils of this complex are used for range and as wildlife 
habitat. (Capability unit IVe-1, dryland; Clayey range 
site, 10 to 14 inch precipitation zone) i 
, Rhoame-Moret complex, hilly (RND).—'l'his complex 
is about 40 percent Rhoame channery clay loam, 6 to 20 
percent slopes, and about 35 percent Moret clay loam, 
10 to 30 percent slopes. These soils occupy upland ridges 
and colluvial slopes that are dissected by numerous drain- 
ageways. The Rhoame soil is on colluvial slopes, and the 
Moret soil is on upland ridges. 

Included with these soils in mapping are exposed shale 
and bentonite beds that make up about 15 percent of the 
acreage, areas of Shirk soils that make up about 5 per- 
cent, and areas of soils that are similar to but darker 
colored than Rhoame soils and make up about 5 to 90 
percent. 

Runoff is medium to rapid on the Rhoame soil and 
rapid on the Moret soil. The hazard of erosion is mod- 
SC or high on the Rhoame soil and high on the Moret 
soil. 

Soils of this complex are used for range and wildlife 
habitat. (Capability unit VIIe-14, dryland. Rhoame soil 
in Clayey range site, 10 to 14 inch precipitation zone, 
and Moret soil in Shallow Clayey range site, 10 to 14 inch 
precipitation zone) 


Rock Land 


Rock land (RO) consists of 70 to 90 percent barren rock 
and 10 to 30 percent shallow and very shallow, steep 
to very steep soils. The barren rock is granite, hard sand- 
stone, and hard siltstone of various geological formations. 
These rocks do not weather to large amounts of sediment. 
The shallow and very shallow soils in places furnish lim- 
ited grazing, although the vegetation 18 sparse. In many 
places scattered pine trees are part of the vegetation. 

Rock land is used as wildlife habitat. (Capability unit 
VIIIs-88, dryland; not in a range site) 


Rock Outcrop 


Rock outcrop consists of bare bedrock, which is hard 
sandstone and limestone of various geologic formations. 
It is mapped in complexes with Simmont, Starley, Sunup, 
and Travessilla soils. (Not in a capability unit or rauge 
site) 
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Saline, Wet Land 


Saline, wet land (SA) consists of nearly ievel to gently 
sloping, wet, saline areas that are at the base of foot 
slopes on alluvial fans. Because this land type has a fluc- 
tuating water table, it is wet during most of the growing 
season. It is moderately saline to strongly saline. Some 
areas of Saline, wet land, occur in the red beds near Mayo- 
worth and Barnum, but the largest areas are on the 
alluvial fans along the North Fork of Powder River. 
The vegetation is limited to greasewood and salt-tolerant 
grasses, such as alkali sacaton. 

Saline, wet land, is used for range, as wildlife habitat, 
and to a small extent for irrigated hay and pasture. 
(Capability units VIs-71, dryland, and VIs-71, irri- 
gated; Saline Subirrigated range site, 10 to 14 inch pre- 
cipitation zone) 


Samsil Series 


The Samsil series consists of sloping to steep, well- 
drained soils. These soils formed in residuum weathered 
from shale on upland ridges and hillsides. Slopes range 
from 6 to 40 percent. Elevations range from 4,500 to 
5,500 feet. The average annual precipitation is 10 to 19 
inches, the average annual soil temperature is about 58? 
F., and the frost-free season is 100 to 110 days. The vege- 
tation is western wheatgrass and birdfoot sagebrush. 

In a representative profile the surface layer is light 
olive-brown, moderately alkaline silty clay about 8 inches 
thick. The underlying layer is light yellowish-brown, 
strongly alkaline silty clay, about 5 inches thick, that is 
underlain by shale at a depth of about 18 inches. 

Permeability is slow, and the available water capacity 
is low. The effective rooting depth is 8 to 20 inches. 

These soils are used for range and wildlife habitat. 

Representative profile of Samsil silty clay, in an area 
of Razor-Gaynor-Samsil complex, hilly, near the center 


of sec 2, T. 43 N., R. 78 W. 


A1—0 to 2 inches, light olive-brown (2.5Y 5/4) silty ciay, 
light olive brown (2.5Y 5/4) moist; weak, fine, crumb 
structure; loose, firm, very sticky and very plastic; 
many roots; slight efferveseence; moderately alka- 
line; clear, smooth boundary. 

AC—2 to 8 inches, light olive-brown (2.5Y 5/4) silty clay, 
light olive brown (2.5Y 5/4) moist; structureless 
and has many fine platelets of shale; hard, very 
firm, very sticky and plastic; very few roots; few 
coarse specks of calcium carbonate; strong effer- 
vescence ; moderately alkaline; clear, smooth 
boundary. 

C1—8 to 13 inches, Hight yellowish-brown (2.5Y 0/4) silty 
clay, light olive brown (2.5Y 5/4) moist; structure- 
less and has many fine platelets of shale; hard, very 
firn, very sticky and plastie; strong effervescence; 
strongly alkaline; clear, wavy boundary. 

02—13 inches, slightly hard, olive-colored shale; strong effer- 
vescence, 


Depth to bedroek ranges from $8 to 20 inches. Texture 
generally is silty clay that is 40 to 55 pereent clay. Content 
of coarse fragments ranges from 0 to 15 percent but typically 
is less than 5 percent. The coarse fragments are shale chips. 

The A horizon ranges from 5Y to 10YR in hue, is 5 or 6 
in value when dry and ranges from 4 to 6 when moist, and 
ranges from 3 to 5 in chroma when dry or moist. It ranges 
from mildly to strongly alkaline. 

The C horizon ranges from 8 to 10YR in hue, is 5 or 6 in 
value when dry and ranges from 4 to 6 when moish, and 
ranges from 3 to 5 in chroma when dry or moist. It is 
moderately alkaline or strongly alkaline. 

§29-425—75 
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Samsil-Gaynor-Cadoma complex, rolling (SCD).— 
This complex is about 35 percent Samsil silty clay, 10 to 30 
percent slopes; about 20 percent Gaynor silty clay, 6 to 20 
percent slopes; about 15 percent Cadoma silty clay loam, 
6 to 20 percent slopes; and about 15 percent Razor silty 
clay loam, 6 to 20 percent slopes. These soils are on up- 
lands and ridges. The Samsil soil is on ridge crests, the 
Gaynor soil is on the upper sides of ridges and the shoul- 
ders of ridgecrests, and the Razor and Cadoma soils are 
on the lower hillsides. 

Included with these soils in mapping are areas of Orella 
soils that make up about 10 percent of the acreage and 
areas of Renohill soils that make up about 5 percent. 

Runof is medium to rapid on the Razor 801] and rapid 
on the Samsil, Gaynor, and Cadoma soils. The hazard of 
erosion 18 moderate to high on the Razor soil and high 
on the Samsil, Gaynor, and Cadoma soils. 

Soils of this complex are used for range and wildlife 
habitat. (Capability unit VITe-14, dryland. Samsil soil 
in Shallow Clayey range site, 10 to 14 inch precipitation 
zone; Gaynor and Razor soils in Clayey range site, 10 to 
14 inch precipitation zone; and Cadoma soil in Dense 
Clay range site, 10 to 14 inch precipitation zone) 

Samsil-Renohill association (SE).—This association is 
about 40 percent Samsil silty clay, 10 to 30 percent slopes; 
about 25 percent Renohill clay loam, 6 to 20 percent 
slopes; and about 15 percent Wyarno clay loam, 6 to 15 
percent slopes. These soils are on upland foot slopes and 
alluvial fans. The Samsil soil is on ridge crests and the 
shoulders of ridges, the Renohill soil 1s on the steeper 
foot slopes, and the Wyarno soil is on alluvial fans. 

Included with these soils in mapping are areas of 
Shingle soils that make up about 10 percent of the acre- 
age, Also included are areas of Gaynor soils that make 
up about 5 percent and areas of Rock outcrop that make 
up about 5 percent. 

Runoff is rapid on the Samsil soil and medium to rapid 
on the Renohill and Wyarno soils. The hazard of erosion 
is high on the Samsil soil and moderate to high on the 
Renohill and Wyarno soils. 

Soils of this association are used for range and wildlife 
habitat. (Samsil soil in capability unit VIIe-14, dryland, 
and Shallow Clayey range site, 10 to 14 inch precipitation 
zone. Renohill and Wyarno soils in capability unit Vle-1, 
dryland, and Clayey range site, 10 to 14 inch precipita- 
tion zone) 

Samsil-Shale outcrop complex, steep (SDE).—This 
complex is about 25 percent Samsil silty clay, 10 to 80 
percent slopes ; about 95 percent Samsil silty clay, 30 to 40 
percent slopes: and about 30 percent Shale outerop. The 
more sloping Samsil soil has a profile similar to the one 
described as representative of the series, except that shale 
18 at a depth of 8 to 10 inches. In some areas of this 
complex, there is a thin, gravelly to cobbly mantle on 
the surface, These soils are on uplands that consist of 
sharp to rounded ridges dissected by numerous drainage- 
ways. The Samsil soils are on ridges and hillsides, and 
Shale outerop is on ridges and eroded hillsides and in 
drainageways. 

Included with these soils in mapping are areas of 
Shingle soils that make up about 10 percent of the acre- 
age. Also included are areas of Gaynor soils that make up 
about 5 percent and areas of Petrie soils that make up 
about 5 percent. 
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Runoff is rapid, and the hazard of erosion is high. 

Soils of this complex are used for range and wildlife 
habitat. (Capability unit VIIe-14, dryland. Samsil silty 
clay, 10 to 30 percent slopes, in Shallow Clayey range 
site, 10 to 14 inch precipitation zone; Samsil silty clay, 
80 to 40 percent slopes, in Very Shallow range site, 10 to 
14 ~ precipitation zone; Shale outcrop not in a range 
site 


Sanford Series 


The Sanford series consists of sloping or moderately 
steep, well-drained soils. These soils formed in residuum 
weathered from sandstone. They are on timbered hillsides 
in the mountains. Slopes range from 6 to 20 percent. 
Elevations range from 7,800 to 9,000 feet. The average 
annual precipitation is 18 to 19 inches, and the average 
annual soil temperature is about 40° F. The frost-free 
season is 60 to 65 days, although frost can occur during 
any month, The vegetation is dominantly lodgepole pine. 

Ina representative profile 2 inches of forest litter covers 
ይቤ surface layer of light brownish-gray, slightly acid sandy 
loam about 2 inches thick. The subsurface layer is light- 
gray, medium acid fine sandy Joam, about 11 inches thick, 
that has nodules of sandy clay loam in the lower 5 inches. 
The subsoil is very pale brown, slightly acid loamy sand, 
about ፲፲ inches thick, that has patehy accumulations of 
nodules of sandy clay loam and is underlain by sandstone 
at ቤ depth of about 94 inches. 

Permeability is moderately rapid, and the available 
water capacity is low. The effective rooting depth is 20 to 
40 inches. 

These soils ave used for woodland, wildlife habitat, and 


watershed. 

Representative profile of Sanford sandy loam, in an 
area of Sanford-Wetterhorn association, near the center 
of sec. 8, T. 46 N., R. 85 W. 


O1—2 inches to 1 inch, conifer needles, twigs, and cones. 

02—1 inch to 0, decomposed needles, twigs, and cones. 

Al1—0 to 2 inches, light brownish-gray (10YR 6/2) sandy 
loam, dark grayish brown (10YR 4/2) moist; 
moderate, eoarse, granular structure parting to weak, 
very fine, granular; soft, very friable; very few 
angular fragments of fine-grained sandstone through- 
out; slightly acid, abrupt, wavy boundary. 

ሏ9--92 to S inches, light-gray (10YR 7/2) fine sandy loam, 
grayish brown (10YR 5/2) moist; moderate, thin, 
platy structure parting to weak, fine, crumb; soft, 
very friable; medium acid; abrupt, wavy boundary. 

A&B—S to 13 inches, light-gray (10YR 7/2) fine sandy loam 
matrix surrounding lamellae and isolated nodules 
of sandy clay loam; structureless; soft, very friable ; 
medium acid; abrupt, wavy boundary. 

B2t—18 to 24 inches, very pale brown (10YR 7/4) loamy 
sand matrix surrounding lamellae and nodules of 
sandy clay loam, brown (10YR 5/3) moist; weak, 
fine, subangular blocky structure; soft, very frinble; 
few, fine, distinct mottles of light yellowish brown 
(10YR 6/5) moist; not indieative of reduction; few 
angular fragments of fine-grained sandstone; slightly 
acid; nbrupt, wavy boundary. 

及 一 24 inches, noncalcareous, fine-grained, weakly cemented 
sandstone. 


Depth of bedrock ranges from 20 to 40 inches. Content of 
coarse fragments ranges from 0 to 15 percent but typically 
is about 5 percent. f 

The A1 horizon ranges from 10YR to 7.5YR in hue, is 5 
or 6 in value when dry and 4 or 5 when moist, and ranges 
from 2 to 4 in chroma when dry and is 2 or 3 when moist. It 
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is slightly acid or medium acid. The A2 and A&B horizons 
range from 2,5Y to 7.5YR in hue, are 6 or 7 in value when 
dry and range from 4 to 6 when moist, and range from 2 to 
4 in chroma when dry or moist. They range from medium 
acid to neutral. 

The B2t horizon ranges from 2.5Y to 7.5YR in hue, ranges 
from 8 to 7 in value when dry and is 4 or 8 when moist, 
and ranges from 3 to 5 in chroma when dry or moist It 
ranges from medium acid to neutral. 

Sanford-Wetterhorn association (SF).—This associa- 
tion is about 50 percent Sanford sandy loam, 6 to 20 
percent slopes, and about 35 percent Wetterhorn sandy 
loam, 6 to 20 percent slopes. These soils have the profiles 
described as representative of the Sanford and Wetter- 
horn series, They are on timbered hillsides in the 
mountains. 

Included with these soils in mapping are areas of 
Starley soils that make up about 10 percent of the acre- 
age and areas of Nathrop soils that make up about 5 
percent, 

Runoff is medium to rapid, and the hazard of erosion 
is moderate to high. 

Soils of this association are nsed for woodland, wildlife 
habitat, and watershed. The dominant tree species is 
lodgepole pine. Woodland production includes sawtimber, 
posts, and poles. Soils of this association are in woodland 
group 9. (Sanford soil in capability unit VIe-5, dryland; 
Wetterhorn soil in capability unit Vle-2, dryland. Not in 
a range site) 


Sawcreek Series 


The Sawcreek series consists of sloping or moderately 
steep, well-drained soils. These soils formed in residuum 
weathered from sandstone on hillsides in the mountains. 
Slopes range from 6 to 20 percent. Elevations range from 
7,500 to 9,000 feet. The average annual precipitation is 17 
to 19 inches, and the average annual soil temperature is 
about 42° F. The frost-free season is 60 to 65 days, al- 
though frost can occur during any month. The vegetation 
is mountain grasses and sedges, but Idaho fescue is 
dominant. 

In a representative profile the surface layer is grayish- 
brown or brown, slightly acid sandy loam about 9 inches 
thick. The subsoil is light-brown, slightly acid sandy 
loam about 12 inches thick. The substratum is light- 
brown, slightly acid sandy loam, about 9 inches thick, 
that is underlain by soft sandstone bedrock at a depth 
of about 30 inches. 

Permeability is moderately rapid, and the available 
water capacity is low to moderate. The effective rooting 
depth is 20 to 40 inches. 

These soils are used for range and wildlife habitat. 

Representative profile of Sawereek sandy loam, in an 
area of Tripit-Sawcreek association, in the NEY NEW, 
sec. 32, T. 46 N., R. 84 W. 

A11—0 to 8 inches, grayish-brown (10YR 5/2) sandy loam, 
very dark grayish brown (10YR 3/2) moist; strong, 
fine and very fine, granular and crumb structure; 
soft, very friable; slightly acid; clear, smooth 
boundary. 
to 9 inches, brown (10YR 5/3) sandy loam, dark 
brown (10YR 3/3) moist; weak, medium, subangu- 
lar blocky structure; slightly hard, very friable; 
slightly acid; clear, smooth boundary. 


B2—9 to 21 inches, light-brown (7.5YR 6/8) sandy loam, dark 
brown (7.5YR 4/3) moist; moderate, medium, sub- 
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angular blocky structure; slightly hard, very friable; 
slightly acid; gradual, wavy boundary. 

C1—21 to 30 inches, light-brown (7.5YR 6/3) sandy loam, 
brown (7.5YR 5/3) moist; massive; soft, very fri- 
able; 10 percent gravel, mostly small sandstone frag- 
ments; slightly acid; elear, smooth boundary. 

C2—80 inches, noncalcareous, soft, sandstone bedrock. 


Depth to bedrock ranges from 20 to 40 inches, and thickness 
of the solum ranges from 15 to 30 inches, Texture of the B2 
and C horizons typically is sandy loam, but content of clay 
ranges from 15 to 18 percent, that of silt from 5 to 30 percent, 
and that of sand from 52 to 80 percent. More than 88 percent 
of the sand is fine sand or coarser. Content of coarse frag- 
ments ranges from 0 to 15 percent in most of these horizons. 
These soils are slightly acid or neutral throughout the profile. 

The Al horizon ranges from 10YR to 7.5YR in hue, is 4 or 
5 in value when dry and 2 or 3 when moist, and is 2 or 3 in 
ehroma when dry or moist. In most places the primary struc- 
ture is granular or crumb, but in some places it is subangular 
blocky. This horizon is soft or slightly hard when dry. 

The B2 horizon ranges from 10YR to 5XR in hue, is 5 or 6 
in value when dry and 4 or 5 when moist, and is 3 or 4 in 
chroma when dry or moist. In most places the primary struc- 
ture is subangular blocky, but in some places it is prismatic. 

The C horizon ranges from 10YR to 7.5 YR in hue. 

Sawcreek soils are mapped in an association with Tripit 
soils, 


Schooner Series 


The Schooner series consists of moderately steep or 
steep, well-drained soils. These soils formed in residuum 
weathered from hard, reddish-colored sandstone on ridges. 
Slopes range from 10 to 30 percent. Elevations range from 
4,500 to 5,500 feet. The average annual precipitation is 
19 to 14 inches, the average annual soil temperature is 
about 52? F., and the frost-free season is 100 to 105 days. 
The vegetation is needle-and-thread, threadleaf sedge, 
and blue grama. 

In a representative profile the surface layer is light- 
brown, neutral loamy sand about 2 inches thick. The 
underlying layer is red, neutral fine sand about 19 inches 
thiek that is underlain by hard, red sandstone at a depth 
of about 14 inches. 

Permeability is rapid, and the available water capacity 
is low. The effective rooting depth is 10 to 20 inches. 

These soils are used for range and wildlife habitat. 

Representative profile of Schooner loamy sand, in an 
area of Maysdorf-Schooner association, in the NWW, NEW, 
sec. 21, T. 48 N., R. Tt W. 


Al 一 0 to 2 inches, light-brown (፻.5ቺ 6/4) loamy sand, reddish 
brown (5YR 4/4) moist; single grained; soft, loose; 
many roots; neutral; clear, smooth boundary. 

C—2 to 14 inches, red (2.5YR 5/6) fine sand, red (2.5YR 4/6) 
moist; single grained; loose; few roots; neutral; 
clear, smooth boundary. 

R—14 inches, hard, red, noncaleareous sandstone. 


Depth to bedrock ranges from 10 to 20 inches. Content of 
coarse fragments ranges from 0 to 15 percent but typically is 
less than 5 percent. These soils are medium acid to mildly 
alkaline throughout the profile. 

The A1 horizon ranges from 7.5YR to 2.5YR in hue, is 6 or 
7 in value when dry and 4 or 5 when moist, and ranges from 
3 to 6 in ehroma when dry or moist. It is single grained or 
has granular structure. It is soft or loose when dry. 

The O horizon ranges from 5YR to 10R in hue, is 5 or 6 in 
value when dry and 4 or 5 when moist, and ranges from 4 to 
6 in chroma when dry or moist. 

BAS Soils are mapped in an association with Maysdorf 
Soils. 


Shale Outcrop 


Shale outcrop (SH) consists of outcrops of dark-gray 
shale intermingled with deposits of bentonite. It is sloping 
to steep and is on uplands. Intermingled with the shale 
outerops and bentonite beds are small areas of shallow 
or very shallow soils. Shale outcrop is mainly along Alkali 
Creek west of the town of Kaycee, between the Middle 
Fork of Powder River and Murphy Creek, and along the 
South Fork of Powder River near the southern boundary 
of the survey area. 

Shale outcrop is used for wildlife habitat and as a 
commercial source of bentonite. Areas of this land type 
contain many open bentonite pits. (Capability unit 
VIIIs-88, dryland; not in a range site) 


Shale Rock Land 


Shale rock land (SK) consists of 70 to 85 percent shale 
and 15 to 30 percent very shallow and shallow soils. It is 
steep to very steep and 18 on uplands. Areas of this land 
type are highly erodible and weather to large amounts 
of sediment. The barren rock consists of acid shale and 
alkaline shale and gypsum beds. Shale rock land occurs 
im areas of various sizes, from the eastern boundary of 
the survey area to the flanks of the mountains, Sizable 
areas are along Freeman Draw. The vegetation is very 
sparse grass, and in some areas there are scattered pine 
trees. 

Runoff is very rapid, and the hazard of erosion is high. 

Shale rock land is used for wildlife habitat and for 
very limited grazing. (Capability unit VIIIs-88, dry- 
land; not in a range site) 


Shingle Series 


The Shingle series consists of gently sloping to steep, 
well-drained soils. These soils formed in residuum de- 
rived from sandstone and siltstone on ridgetops and hill- 
sides. Slopes range from 3 to 40 percent. Elevations range 
from 4,500 to 5,200 feet, The average annual precipitation 
18 10 to 12 inches, the average annual soil temperature is 
about 51° F., and the frost-free season is 105 to 190 days. 
The vegetation is threadleaf sedge and blue grama. 

In a representative profile these soils are light olive- 
brown or olive-yellow, moderately alkaline loam, about 14 
inches thick, that is underlain by soft, olive shale. 

Permeability is moderate, and the available water 
capacity is low. The effective rooting depth is 8 to 20 
inches. P . 

These soils are used for range and wildlife habitat. 

Representative profile of Shingle loam, in an area of 
Shingle-Kim association, valleys, in the NW14/NWA1/ sec. 
91, T. 45 N., R. 80 W. 

A—0 to 3 inches, light olive-brown (2.5Y 5/4) loam, olive 
brown (2.5YR 4/4) moist; moderate, fine and me- 
dium, crumb structure; soft, very friable, slightly 
sticky and slightly plastic; many roots; strong effer- 
vescence; moderately alkaline; clear, smooth bound- 
ary. 

14 inches, olive-yellow (2.5Y 6/6) loam, light olive 
brown (2.5Y 5/4) moist; weak, fine, angular blocky 
structure; many, olive-brown, shale platelets through- 
out; soft, very friable; few roots; violent efferves- 
cence; moderately alkaline; gradual, wavy boundary. 
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C2—14 inches, soft, ealeareous, olive-colored shale. 

These soils generally are calcareous to the surface, but in 
places they are nonealeareous in the uppermost 1 or 2 inches. 
Depth to soft bedrock ranges from 8 to 20 inches. The soils 
are loam or clay loam and have a clay content of 18 to 35 
percent throughout the profile. Content of coarse fragments 
ranges from 0 to 15 percent but typically is less than 5 per- 
cent, 

The A horizon ranges from 5Y to 10YR in hue, is 5 or 6 iu 
value when dry and 4 or 8 when moist, and ranges from 3 to 
8 in chroma when dry or moist. It ranges from mildly alka- 
line to strongly alkaline. It is soft or slightly hard when dry. 

The € horizon ranges from 5Y to 10YR in hue, from 8 to 
7 in value when dry and from 4 to 6 when moist, and from 8 
to 6 in chroma when dry or moist. It is moderately alkaline 
or strongly alkaline. 

Shingle clay loam (Sm).—This soil is undulating or roll- 
ing and is on upland ridgetops. It has a profile similar to 
the one described as representative of the series, except 
that it is clay loam throughout. 11 is in small areas on 
ridgetops and knolls in cultivated fields. Slopes are 3 to 
10 percent. 

Included with this soil in mapping are some areas of 
Cushman and Samsil soils. 

Runoff is medium to rapid, and the hazard of erosion 
is moderate to high. 

This soil is used for dryland small grain and for range. 
In places it has been cultivated to maintain field aline- 
ment. (Capability unit VIIe-14, dryland ; Shallow Clayey 
range site, 10 to 14 inch precipitation zone) 

Shingle-Briggsdale association (SNa).— This associa- 
tion is about 45 percent Shingle loam, 10 to 30 percent 
slopes, and about 30 percent Briggsdale very fine sandy 
loam, 6 to 15 percent slopes. These soils are on rounded 
ridges and hillsides. The Shingle soil is on rounded ridge- 
tops and the shoulders of ridges, and the Briggsdale soil 
18 on hillsides. 

Included with these soils in mapping are areas of 
gravelly soils similar to Renohill soils that make up 
about 15 percent of the acreage. These soils differ from 
Renohill soils in that the surface layer and subsoil are 
gravelly. Also included are areas of Renohill soils that 
make up about 5 percent of the acreage and areas where 
both Razor and Worf soils occur and make up about 
5 percent, 

Runoff is rapid on the Shingle soil and medium to 
rapid on the Brigesdale soil. The hazard of erosion is high 
on the Shingle soil. The hazard of water erosion is mod- 
erate to high on the Briggsdale soil, and if the cover is 
destroyed, the hazard of wind erosion is high. 

Soils of this association are used for range and wildlife 
habitat. (Shingle soil in capability unit VIIe-14, dryland, 
and Shallow Loamy range site, 10 to 14 inch precipitation 
zone. Brigesdale soil in capability unit VIe-9, dryland, 
and Loamy range site, 10 to 14 inch precipitation zone) 

Shingle-Cushman association (SNb).—This association 
is about 40 percent Shingle loam, 10 to 30 percent slopes, 
and about 30 percent Cushman fine sandy loam, 6 to 20 
percent slopes. These soils have the profiles described as 
representative of the Shingle and Cushman series, but in 
some areas they are noncalcareous and are underlain by 
hard bedrock. These soils are on upland ridges and hill- 
sides. The Shingle soil is on ridge crests and the upper 
hillsides, and the Cushman soil is on the lower hillsides. 
On the drainageway that leads into Crazy Woman Creek 


SURVEY 


on the east side of the Pine Ridge, areas of these soils are 
in drainageways. 

Included with these soils in mapping are areas of Wort. 
soils that make up about 15 percent of the acreage, areas 
of Kim soils that make up about 10 percent, and areas of 
Briggsdale soils that make up about 5 percent. Also in- 
cluded are areas of alluvial soils on narrow bottoms and 
alluvial fans on some of the drainageways that lead into 
Crazy Woman Creek. 

Runoff is rapid on the Shingle soil and medium to rapid 
on the Cushman soil. The hazard of erosion is high on 
the Shingle soil. The hazard of water erosion is moderate 
to high on the Cushman soil, and if the cover is destroyed, 
the hazard of wind erosion is high. 

Soils of this association are used for range and wildlife 
habitat. (Shingle soil in capability unit VIIe-14, dry- 
land, and Shallow Loamy range site, 10 to 14 inch precip- 
itation zone. Cushman soil in capability unit VIe-2, dry- 
land, and Loamy range site, 10 to 14 inch precipitation 
zone) 

Shingle-Kim association (SNc).— This association is 
about 30 percent Shingle loam, 10 to 30 percent slopes; 
about 25 percent Kim loam, 6 to 90 percent slopes; and 
about 20 percent Zigweid loam, 6 to 20 percent slopes. 
These soils are on upland ridges and alluvial fans. The 
Shingle soil is on upland ridges and the shoulders of 
ridges, the Kim soil is on the upper alluvial fans, and the 
Zigweid soil is on the lower alluvial fans. Some areas of 
this association are along intermittent drainageways. 

Included with these soils in mapping are areas of Worf 
soils that make up about 15 percent of the acreage and 
areas of Stoneham soils that make up about 10 percent. 

Runoff is rapid on the Shingle soil and medium to 
rapid on the Kim and Zigweid soils. The hazard of ero- 
sion is high on the Shingle soil and moderate to high on 
the Kim and Zigweid soils. 

Soils of this association are used for range and wild- 
life habitat. (Shingle soil in capability unit VIIe-14, 
dryland, and Shallow Loamy range site, 10 to 14 inch 
precipitation zone. Kim and Zigweid soils in capability 
unit VIe-2, dryland, and Loamy range site, 10 to 14 inch 
precipitation zone) 

Shingle-Kim association, valleys (SNd).—' This asso- 
ciation is about 50 percent Shingle loam, 10 to 30 percent 
slopes; about 20 percent Kim loam, 3 to 10 percent slopes; 
and about 15 percent Samsil silty clay, 10 to 30 percent 
slopes. The Shingle soil has the profile described as repre- 
sentative of the Shingle series. These soils occupy narrow 
bottoms of drainageways and sloping to steep hillsides 
that lead into drainageways. The Shingle and Samsil soils 
are on hillsides, and the Kim soil is in the narrow bot- 
toms of drainageways and is subject to periodic overflow. 

Included with these soils in mapping are areas of Worf 
soils that make up about 10 percent of the acreage and 
shale and siltstone outerops that make up about 5 percent, 

Runoff is rapid on the Shingle and Samsil soils and 
medium to rapid on the Kim soil. The hazard of erosion 
is high on the Shingle and Samsil soils and moderate to 
high on the Kim soil. 

Soils of this association are used for range and wildlife 
habitat. (Shingle soil in capability unit VITe-14, dry- 
land, and Shallow Loamy range site, 10 to 14 inch pre- 
cipitation zone. Kim soil in capability unit VIe-2, dry- 
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land, and Overflow range site, 10 to 14 inch precipitation 
zone. Samsil soil in capability unit VIIe-14, dryland, and 
GE Clayey range site, 10 to 14 inch precipitation 
zone 

Shingle-Tassel association (SNe).—This association is 
about 95 percent Shingle loam, 10 to 30 percent slopes; 
about 15 percent Shingle loam, 30 to 40 percent slopes; 
about 15 percent 'Tassel sandy loam, 15 to 30 percent 
slopes; about 10 percent Tassel sandy loam, 30 to 40 per- 
cent slopes; and about 15 percent Kim loam, 0 to 20 per- 
cent slopes. The Shingle and Tassel soils have profiles 
similar to the ones described as representative of the 
Shingle and Tassel series, except that they are underlain 
by bedrock at a depth of 8 to 10 inches. Also, they have 
stronger slopes. These soils are on ridges and in narrow 
valleys. The Shingle and Tassel soils are on ridge crests 
and the shoulders of ridges and on the upper hillsides, 
and the Kim soil is on the lower hillsides and in valleys. 
The largest acreage of this association is in the north- 
eastern corner of the survey area, but a sizable acreage 
is also along Pine Ridge. 

Included with these soils in mapping are areas of 
Schooner soils and other reddish-colored soils that make 
up as much as 15 percent of the acreage. Also included 
are areas of Worf and Schooner soils that make up about 
5 percent of the acreage, very shallow 80115 similar to 
Shingle soils that make up about 5 percent, and exposed 
bedrock that makes up about 5 percent. 

Runoff is rapid on the Shingle and Tassel soils and 
medium to rapid on the Kim soil. The hazard of erosion 
is high on the Shingle soils and moderate to high on the 
Kim soil. The hazard of water erosion 1s high on the 
Tassel soils, and if the cover is destroyed, the hazard of 
wind erosion is high. 

Soils of this association are used for range and wildlife 
habitat. (Shingle and Tassel soils in capability unit 
VIIe-14, dryland. Shingle soil that has 10 to 30 percent 
slopes in Shallow Loamy range site, 10 to 14 inch precip- 
itation zone; Shingle and Tassel soils that have 80 to 40 
percent slopes in Very Shallow range site, 10 to 14. inch 
precipitation zone; and Tassel soil that has 15 to 80 per- 
cent slopes in Shallow Sandy range site, 10 to 14 inch 
precipitation zone. Kim soil in capability unit Vle-2, 
dryland, and Loamy range site, 10 to 14 inch precipita- 
tion zone) 

Shingle-Worf association (SNf)J—' This association is 
is about 50 percent Shingle loam, 10 to 30 percent slopes, 
and about 30 percent Worf loam, 10 to 30 percent slopes. 
These soils occupy rounded upland ridges. The Shingle 
8011 is on ridge crests and the shoulders of ridges, and the 
Wort soil is on rounded hillsides, Along the eastern flank 
of Pine Ridge in the northern part of the survey area, 
the Shingle and Worf soils are associated with reddish- 
colored soils similar to Sonthfork soils. 

Included with these soils in mapping are areas of 
Cushman solls that make up about 15 percent of the 
acreage and areas of Samsil soils that make up about 5 
percent. 

Runoff is rapid, and the hazard of erosion is high. 

Soils of this association are used for range and wildlife 
habitat. (Capability unit VIIe-14, dryland; Shallow 
Loamy range site, 10 to 14 inch precipitation zone.) 


Shirk Series 


The Shirk series consists of moderately steep, well- 
drained soils. These soils formed in residuum weathered 
from noncalcareous, platy shale on upland hillsides. 
Slopes range from 10 to 20 percent. Elevations range 
from 5,000 to 5,500 feet. The average annual precipita- 
tion is 19 to 13 inches, the average annual soil tempera- 
ture is about 50? F., and the frost-free season is 95 to 
100 days. The vegetation is western wheaterass and big 
sagebrush. 

In a representative profile the surface layer is grayish- 
brown, neutral clay loam about 8 inches thick. The sub- 
801] is grayish-brown, neutral clay loam about 17 inches 
thick. The substratum is grayish-brown, neutral channery 
clay loam, about 6 inches thick, that is underlain by platy 
shale bedrock at a depth of about 26 inches. 

Permeability is moderate, and the available water 
capacity is low to moderate. ፲ከ6 effective rooting depth 
is 20 to 40 inches. 

These soils are used for range and wildlife habitat, 

Representative profile of Shirk clay loam, in an area of 
Wormser-Shirk association, in the NESEY, sec. 9, 
T. 41 N., R. 81 W. 


A1—0 to 3 inches, grayish-brown (10YR 5/2) clay loam, very 
dark grayish brown (10YR 3/2) moist; modernte, 
medium, crumb structure; soft, friable; many roots; 
neutral; clear, smooth boundary. 

B21—3 to i4 inches, grayish-brown (10YR 5/2) clay loam, 
very dark grayish brown (10YR 3/2) moist; weak, 
moderate to coarse, angular blocky structure; slightly 
hard, firm, slightly sticky and slightly plastic; few 
roots; neutral; clear, smooth boundary. 

B22—14 to 20 inches, grayish-brown (2.5Y 5/2) clay loam, 
dark brown (10YR 4/3) moist; weak, fine to medium, 
angular blocky structure; very few faint clay films; 
slightly hard, firm, sticky and plastic; few roots; 
neutral; clear, smooth boundary. 

C—20 to 26 inches, grayish-brown (10YR 5/2) channery clay 
loam, dark yellowish brown (10YR 3/4) moist; struc- 
tureless; slightly hard, firm, sticky and plastic; many 
fine and few medium-size chips of platy shale, 3⁄2 to 1 
inch in diameter; neutral; clear, smooth boundary. 

R—26 inches +, fractured, noncalcareous, platy shale. 


Depth to bedrock ranges from 20 to 40 inches. Content of 
coarse fragments ranges from 0 to 20 percent but typically is 
abont 10 percent. 

The Al horizon ranges from 2.5Y to 10YR in hue, is 4 or 
5 in value when dry and 2 or 3 when moist, and is 2 or 3 in 
chroma when dry or moist. It ranges from slightly acid to 
mildly alkaline. It is typically loam, but it ranges to channery 
loam or channery clay loam. 

The B21 horizon ranges from 2.5Y to 10YR in hue, is 4 or 
5 in value when dry and 2 or 3 when moist, and ranges from 
2 to 4 in chroma when dry and is 2 or 3 when moist. The 
B22 horizon ranges from 2.5Y to 10YR in hue, is 5 or 6 in 
value when dry and 4 or 5 when moist, and ranges from 2 to 
4 in ehroma when dry or moist. The B2 horizon is neutral 
or mildly alkaline. It is loam, clay loam, or channery clay 
loam and has a content of clay that ranges from about 20 
to 35 percent. 

The C horizon ranges from 2.5Y to 10YR in hue. It is nen- 
tralor mildly alkaline. 

Shirk soils are mapped in associations with Moret and 
Wormser 80118. 


Simmont Series 


The Simmont series consists of moderately steep or 
steep, well-drained to excessively drained soils. These soils 
formed in residuum weathered from hard sandstone on 
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mountain flanks or hillsides, Slopes range from 15 to 40 
percent, Elevations range from 8,500 to 6,500 feet. The 
average annual precipitation is 18 to 14 inches, the 
average annual soil temperature is about 45? F., and the 
frost-free season is 85 to 90 days. The vegetation is 
mainly ponderosa pine and balsamroot. 

In à representative profile 1 inch of forest litter covers 
a surface layer of dark grayish-brown or brown, neutral 
sandy loam about 6 inches thick. The subsoil is dark 
yellowish-brown or yellowish-brown, neutral very cobbly 
sandy clay loam, about 16 inches thick, that is underlain 
by hard sandstone at a depth of about 99 inches, 

Permeability is moderate, and the available water 
capacity is low. The effective rooting depth is 20 to 40 
inches. 

These soils are used for woodland and wildlife habitat. 

Representative profile of Simmont sandy loam, in an 
area of Simmont-Rock outerop complex, steep, near the 
center of sec. 3, T. 45 N., R. 88 W. 


01—1 inch to 0, organic mulch of forest litter. 

ዲ11---1 inch to 3 inches, dark grayish-brown (10YR 4/2) 

sandy loam, very dark grayish brown (10YR 8/2) 

moist; moderate, fine, crumb structure: soft, very 

friable, slightly sticky ; many roots; neutral; clear, 

smooth boundary. 

to 6 inehes, hrown (10YR 5/3) sandy loam, dark 

brown (10YR 8/3) moist; moderate, fine, crumb struc- 

ture; soft, very friable, slightly sticky and slightly 

plastie; many roots; neutral; clear, smooth boundary. 

B21t—6 to 12 inches, dark yellowish-brown (10YR 4/4) very 
cobbly sandy clay loam, dark brown (10YR 3/3) 
moist; moderate, fine and medium, angular blocky 
structure; thick discontinuous clay films; slightly 
hard, friable, sticky and plastic; 50 percent 8- to 10- 
inch, angular, sandstone fragments; many roots; neu- 
tral; clear, smooth boundary. 

B22t—12 to 22 inches, yellowish-brown (10YR 5/4) very 
cobbly sandy clay loam, dark yellowish brown (10YR 
4/4) moist; weak, fine, angular blocky structure; 
thin discontinuous clay films; slightly hard, friable, 
sticky and plastic; 50 percent 8- to 10-inch angular 
sandstone fragments; few roots; neutral; clear, 
smooth boundary. 

R—22 inches, hard, nonealcareous sandstone. 


Depth to bedrock ranges from 20 to 40 inches, and thick- 
ness of the solum ranges from 20 to 30 inehes. Content of 
coarse fragments in the solum ranges from 85 to 80 percent. 
The fragments are mainly sandstone and are 8 to 10 inches 
in diameter. These soils are neutral or mildly alkaline through- 
out the profile. 

The A1 horizon ranges from 2.5Y to 10YR in hue, is 8 to 
5 in value when dry and 2 to 8 when moist, and is 2 or 8 
in chroma when dry or moist. 

The B21t horizon ranges from 2.5Y to 7.5YR in hue, ranges 
from 3 to 5 in value when dry and is 2 or 3 when moist, and 
is 3 or 4 in chroma when dry or moist. The 13925 horizon 
ranges from 2.5Y to 7.5YR in hue, ranges from 4 to 6 in value 
when dry and is 4 or 5 when moist, and ranges from 2 to 4 
in chroma when dry or moist. 

The © horizon, when present, ranges from 2.5¥ to 7.5YR in 
hue. 


Simmont-Rock outcrop complex, steep (SOE).— This 
complex is abont 50 percent Simmont sandy loam, 15 to 
40 percent slopes, and about 35 percent barren Rock out- 
crop. The Simmont soil has the profile described ns rep- 
resentative of the Simmont series. The Simmont soil and 
barren Rock outcrop are intermingled in an intricate and 
complex pattern. 

Included with these soils in mapping are areas of soils 
similar to this Simmont soil that make up about 15 per- 
cent of the acreage, The soils differ from this Simmont 
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soll in that bedrock is at ቤ depth of less than 90 inches. 
Also included are many vertical canyons and rock cliffs. 

Runoff is rapid, and the hazard of erosion is high. 

Soils of this complex are used for woodland and wild- 
life habitat, The dominant tree species on the Simmont 
soil is ponderosa pine, The areas are not accessible, and 
woodland production is not practical. The Simmont part 
of this complex is in woodland group 4. (Capability unit 
VIIs-9, dryland; not in a range site) 


Slipman Series 


The Slipman series consists of moderately steep, well- 
drained soils. These soils formed in alluvium derived 
from sandstone. These soils are on mountain hillsides. 
Slopes range from 10 to 20 percent. Elevations range 
from 7,500 to 8,000 feet. The average annual precipita- 
tion is 15 to 16 inches, and the average annual soil 
temperature is about 41° F. The frost-free season is 70 
to 75 days, although frost can occur during any month. 
The vegetation is ponderosa pine and Idaho fescue. 

In a representative profile the surface layer is grayish- 
brown or brown, slightly acid sandy loam about, 16 inches 
thick. The subsurface layer is pale-brown or light-brown, 
slightly acid or neutral loamy fine sand about 11 inches 
thick that has many, fine, dark-brown, clayey seams and 
nodules in the lower 5 inches. The subsoil is brown, 
neutral sandy clay loam, about 25 inches thick, that is 
about 95 percent sandstone fragments in the lower 15 
inches. Hard sandstone bedrock is at a depth of about 
52 inches. 

Permeability is moderately rapid, and the available 
water capacity is moderate to high. The effective rooting 
depth is 50 to 60 inches. 

These soils are used for woodland and wildlife habitat. 

Representative profile of Slipman sandy loam, in an 
area of Passcreek-Sublette-Slipman association, in the 
SW14SW1, sec. 25, T. 45 N., R. 84 W. 


A11—0 to 7 inches, grayish-brown (10YR 5/2) sandy loam, 
very dark brown (10YR 2/2) moist; weak to 
moderate, fine, crumb structure; soft, very friable; 
many roots; slightly acid; clear, wavy boundary. 

A12—1 to 16 inches, brown (10YR 5/8) sandy loam, dark 
brown (10YR 3/83) moist; massive or weak, con 
crumb structure; slightly hard, loose; few roots; 
slightly acid; clenr, wavy boundary. 

A2—16 to 22 inches, pale-brown (10YR 6/8) loamy fine sand, 
dark brown (10YR 4/3) moist; single grained: 
soft, friable; few roots; slightly acid; clear, wavy 
boundary. 

AB—22 to 21 inches, light-brown (7. 5YR 6/4) loamy fiue sand, 
brown (7.5¥R 5/4) moist; weak, coarse, angular 
blocky structure; many, fine, dark-brown, clayey 
seams and nodules of material from the 13211 horizon 
in a matrix of material from the A2 horizon; soft, 
very friable; few roots; neutral; clear, wavy bonnd- 
ary. 

B21t—27 to 87 inches, brown (7.5YR 5/4) sandy clay loam, 
dark brown (TYR 4/4) moist; weak, medium, angun- 
lir blocky structure; thin discontinuous clay spots 
and films and thick discontinuous clay films on cleav- 
age planes; slightly hard, very friable; slightly 
sticky and slightly plastic; neutral; gradual, wavy 
boundary. 

B22t—87 to 52 inches, brown (7.5YR 5/3) sandy clay loam, 
dark brown (7.5YR 4/3) moist; weak, medium, angu- 
lar blocky structure; thick clay films on peds; 25 
percent sandstone fragments; slightly hard, friable, 
sticky and plastie: neutral; gradual, wavy boundary. 

R—52 inches, hard, noncaleareous, sandstone bedroek. 
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Depth to bedrock in most places ranges from 80 to 60 
inches. These soils generally are noncalcareous to bedrock, 
but in places they are slightly calcareous below a depth of 
40 inches. Thickness of the solum ranges from 30 to 60 inches. 
Content of coarse fragments increases as depth increases and 
is more than 20 pereent in the lower part of the solum. 

The Al horizon ranges from 10YR to 7.5YR in hue, is 4 
or 5 in value when dry and 2 or 3 when moist, and is 2 or 
8 in chroma when dry or moist. 

The A2 horizon ranges from 10YR to 7.5YR in hue, from 5 
to 7 in value when dry and from 4 to 6 when moist, and 
from 2 to 4 in chroma when dry or moist. 

The B2t horizon ranges from about 20 to 35 percent in 
content of clay, but typically it is sandy clay loam that is 
20 to 20 percent clay. It ranges from 2.5YR to 7.5YR in hue, 
is 5 or 6 in value when dry and 4 or 5 when moist, and 
ranges from 3 to 6 in ehroma when dry and is 3 or 4 when 
moist. 

Slipman soils are mapped in an association with Passcreek 
and Sublette soils. 


Slocum Series 


The Slocum series consists of gently sloping to sloping, 
somewhat poorly drained soils. These soils formed in 
alluvium derived from limestone. They are on alluvial 
fans in the mountains. Slopes range from 3 to 10 percent. 
Elevations range from 7,600 to 9,500 feet. The average 
annual precipitation 1s 18 to 19 inches, and the average 
annual soil temperature is about 40" F. The frost-free 
season is 60 to 65 days, although frost can occur during 
any month. 'The vegetation is mountain sedges and grasses. 

Iu a representative profile the surface layer 1s dark- 
gray, mildly alkaline silt loam or clay loam about 19 
inches thiek, The underlying layer is light yellowish- 
brown or light olive-gray, neutral or mildly alkaline clay 
loam that reaches to a depth. of 60 inches or more. 

Permeability 1s moderate, and the available water 
capacity is high. The effective rooting depth is 60 inches 
or more. These soils have a seasonal high water table 
between depths of 2 and 3 feet. 

These soils are used for range and wildlife habitat. 

Representative profile of Slocum silt loam, in an area 
of Auzqui-Slocum association, in the NWW, NEW, sec. 
4, T. 46 N., R. 85 W. 


A11—0 to 5 inches, dark-gray (10YR 4/1) silt loam, very 
dark gray (10YR 3/1) moist; moderate, fine, crumb 
Structure; slightly hard, firm, slightly sticky and 
slightly plastie; many roots; mildly alkaline; clear, 
smooth boundary. 

ሏ32---8 to 12 inches, dark-gray (10YR 4/1) clay loam, very 
dark grayish brown (10YR 3/2) moist; weak, conrse, 
angular bloeky structure parting to strong, fine, 
crumb; slightly hard, very firm, very sticky nnd 
very plastic; many roots; mildly alkaline; clear, 
smooth boundary. 

Cig—12 to 30 inches, light yellowish-brown (2.5X 6/3) clay 
loam, light olive brown (2.5Y 5/3) moist; massive; 
few limestone stone-size fragments make up 5 per- 
cent of mass; slightly hard, friable, sticky and 
plastic; few roots to a depth of 1S inches; slight 
effervescence in pockets and seams of nonealeareous 
matrix; neutral: gradual, wavy boundary. 

C2g—30 to 60 inches, light olive-gray (5Y 6/2) clay loam, 
olive gray (5Y 5/2) moist; mottled with spots and 
threads of material from the Clg horizon; structure- 
less; slightly hard, firm, stieky and slightly plastic; 
slight effervescence; few lime nodules; mildly 
alkaline. 


Content of coarse fragments ranges from 5 to 24 percent 
but typically is about 5 percent in the lower part of the pro- 
file. These soils are neutral or mildly alkaline throughout 
the profile. 


The A horizon ranges from 2.5Y to 10YR in hue, is 4 or 5 
in value when dry and 2 or 3 when moist, and ranges from 
1 to 3 in chroma when dry and is 1 or 2 when moist. 

The Cg horizon ranges from 5Y to 10XR in hue, is 5 or 6 
in value when dry and ranges from 4 to 6 when moist, and 
ranges from 2 to 4 in chroma when dry or moist. It is silt 
loam, clay loam, or silty clay loam, and the content of clay 
ranges from 18 to 33 percent, 

Slocum soils are mapped in an association with Auzqui soils. 


Southfork Series 


The Southfork series consists of moderately steep or 
steep, well-drained to somewhat excessively drained 80:15. 
These soils formed in residuum weathered from reddish- 
colored sandstone on upland ridges. Slopes range from 
10 to 30 percent. Elevations range from 4,500 to 5,200 feet. 
The average annual precipitation is 10 to 12 inches, the 
average annual soil temperature is about 52° F., and the 
frost-free season is 105 to 190 days. The vegetation is 
blue grama and Sandberg bluegrass. 

In a representative profile the surface layer is reddish- 
brown, neutral loamy sand about 4 inches thick. The 
upper part of the subsoil is reddish-brown, neutral coarse 
sandy loam about 8 inches thick, and the lower part is 
pink, mildly alkaline very coarse sand about 8 inches 
thick. Next is reddish-gray sandstone at a depth of about 
15 inches. 

Permeability is moderately rapid, and the available 
water capacity is low. The effective rooting depth is 10 to 
20 inches. 

These soils are used for range and wildlife habitat. 

Representative profile of Southfork loamy sand, in an 
area of Pugsley-Southfork complex, hilly, in the SW1/4- 
NW14 sec. 36, T. 44 N., R. 81 W. 


A1—0 to 4 inches, reddish-brown (5YR 5/3) loamy sand, red- 
dish brown (5YR 4/3) moist; weak, fine granular 
structure; loose; neutral; clear, smooth boundary. 

B2t—4 to 12 inches, reddish-brown (2.5YR 5/3) coarse sandy 
loam, reddish brown (2.5YR 4/3) moist; moderate, 
very coarse, prismatic structure parting to moderate, 
coarse, subangular blocky; hard, very friable; peds 
are extremely hard, firm; thin glossy patches on 
ped faces and thin glossy coatings on sand grains; 
neutral; gradual, wavy boundary. 

B3—12 to 15 inches, pink (5YR 7/3) very coarse sand, red- 
dish brown (5YR 5/3) moist; weak, very coarse, 
prismatie strueture parting to weak, coarse, sub- 
angular blocky; hard, loose; peds are very hard; 
slight efferveseence; mildly alkaline; gradual, wavy 
boundary. 

inches, reddish-gray, noncalcareous or very weakly 

calcareous sandstone; can be penetrated with diffi- 

culty with a spade when dry. 


Depth to bedrock, depth to calcareous material, and thick- 
ness of the solum range from 10 to 20 inches. Content of 
coarse fragments ranges from 0 to 15 percent. The lower part 
of the solum and the C horizon generally are slightly calcare- 
ous and, in places, contain a few concretions or coatings of 
secondary calcium carbonate. These soils are neutral or mildly 
alkaline in reaction. 

The Al horizon ranges from 7.5YR to 5YR in hue, is 8 
or 6 in value when dry and 8 or 4 when moist, and ranges 
from 2 to 4 in chroma when dry or moist. Where the Al 
horizon has a color value as dark as 5 when dry and 3 when 
moist, it is less than 4 inches thick. In most places the pri- 
mary structure is granular, but in some places the horizon 
is single grained. This horizon ranges from loose to slightly 
hard when dry. 

The B2t horizon ranges from 5YR to 25YR in hue, is 5 
or 6 in value when dry and 4 or 5 when moist, and is 3 or 4 
in chroma when dry or moist. It ranges from neutral to 
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mildly alkaline. In most places the primary structure is very 
coarse and prismatie, but in some places it is subangular 
blocky. It is typically sandy loam, but the content of clay 
ranges from about 10 to 18 percent. 

Southfork soils are mapped in an association with Pugsley 
soils. 


Spearfish Series 


The Spearfish series consists of moderately steep or 
steep, well-drained to excessively drained soils. These 
soils formed in residuum weathered from reddish-colored 
sandstone and siltstone on upland ridges. Slopes range 
from 10 to 40 percent. Elevations range from 5,000 to 
6,000 feet. The average annual precipitation is 11 to 12 
inches, the average annual soil temperature is about 50° 
F., and the frost-free season is 100 to 105 days. The 
vegetation is bluebunch wheatgrass and  mountain- 
mahogany. 

In a representative profile the surface layer is reddish- 
brown, moderately alkaline very fine sandy loam about 3 
inches thick. The underlying layer is red, moderately alka- 
line and strongly alkaline very fine sandy loam and chan- 
nery loam, about 14 inches thick, that is underlain by 
Soft, red siltstone and sandstone at a depth of about 17 
inches. 

Permeability is moderate, and the available water 
capacity is low. The effective rooting depth 18 S to 20 
inches. 

These soils are used for range and wildlife habitat. 

Representative profile of Spearfish very fine sandy 
loam, 10 to 30 percent slopes, in an area of Spearfish-Shale 
outcrop complex, steep, in the SEYSE, sec. 26, T. 43 N., 
R. 84 W. 

Al 一 0 to 3 inches, reddish-brown (25YR 5/4) very fine 


sandy loam, dark reddish brown (2.5YR 3/4) moist; 
moderate, fine and medium, crumb structure; soft, 


very friable, slightly plastic; many roots; strong 
effervescence; moderately alkaline; clear, smooth 
boundary. 


AC—3 to 12 inches, red (2.5YR 4/6) very fine sandy loam, 
dark red (2.5Y- 3/6) moist; weak, coarse, crumb 
structure; soft, friable, slightly sticky and slightly 
plastic; many roots; violent effervescence: mod- 
erately alkaline; cle: smooth boundary. 

C1—12 to 17 inches, red (2.5YR 5/6) ehannery loam, red 
(2.5 YR 4/6) moist; structureless; many, 14- to 8-inch, 
angular, platy fragments of weathered bedrock; 
soft, friable, slightly sticky; violent effervescence; 
strongly alkaline; clear, wavy boundary. 

C2—17 inches, soft, calcareous, red siltstone and very fine 
grained sandstone. 


Depth to bedrock ranges from 8 to 20 inches. These soils 
are moderately alkaline or strongly alkaline thronghont. The 
texture is very fine sandy loam, loum, or light clay loam, and 
the clay content ranges from 16 to 28 percent. 

The A1 horizon ranges from 5YR to 10ቪ in hue, is 5 or በ 
in value when dry and 8 or 4 when moist, and ranges from 
4 to 6 in chroma when dry or moist. Content of coarse, 
weathered siltstone and sandstone fragments ranges froin 0 
to 20 pereent in the A1 and AC horizons. 

The AC and C horizons range from 5YR to 10R in hue, 
from 4 to 6 in value when dry and from 3 to 5 when moist, 
and from 4 to 6 in ehroma when dry or moist. 


Spearfish-Shale outcrop complex, steep (SPE).—This 
complex is about 30 percent Spearfish very fine sandy 
loam, 10 to 30 percent slopes; about 20 percent Spearfish 
very fine sandy loam, 30 to 40 percent slopes; and about 
30 percent Shale outcrop. The less sloping Spearfish soil 
has the profile described as representative of the Spearfish 
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series. The more sloping Spearfish soil has a profile similar 
to the one described as representative of the series, except 
that depth to bedrock is 8 to 10 inches. In some places 
there is a thin, gravelly mantle on the surface of the 
Spearfish soils. These soils occupy upland ridges and steep 
drainageways. The Spearfish soils and Shale outcrop are 
intermingled in a complex pattern. This complex is in 
the Red Wall area and runs the full length of the survey 
area from north to south. 

Included with these soils in mapping are areas of very 
shallow soils similar to the Spearfish soils that make up 
about 10 percent of the acreage and areas of Connerton 
soils that make up about 5 percent. 

Runoff is rapid, and the hazard of water erosion is 
high. If the cover is destroyed, the hazard of wind ero- 
sion is high. 

Soils of this complex are used for range and wildlife 
habitat. (Capability unit VIIe-14, dryland. Spearfish 
very fine sandy loam, 10 to 30 percent slopes, in Shallow 
Loamy range site, 10 to 14 inch precipitation zone; 
Spearfish very fine sandy loam, 80 to 40 percent slopes, 
in Very Shallow range site, 10 to 14 inch precipitation 
zone; and Shale outcrop not in a range site) 


Splitro Series 


The Splitro series consists of sloping to steep, well- 
drained soils. 111086 soils formed in residuum weathered 
from reddish-colored sandstone on mountain ridges. 
Slopes range from 6 to 30 percent, Elevations range from 
8,000 to 9,500 feet. The average annual precipitation is 
17 to 18 inches, and the average annual soil temperature 
18 about 40? F. The frost-free season 18 60 to 65 days, 
although frost can occur during any month. The vegeta- 
tion is mountain grasses and sedges dominated by Idaho 
fescue. 

Tn a representative profile these soils are brown, neutral 
sandy loam or fine sandy loam that is underlain by hard 
sandstone at a depth of about 16 inches. 

Permeability is moderately rapid, and the available 
water capacity is low. The effective rooting depth is 10 
to 90 inches. 

These soils are used for range and wildlife habitat, 

Representative profile of Splitro sandy loam, in an area 
of Poker-Bachus-Splitro association, in the NEY NEW 
sec. 80, T. 45 N., R. 85 W. 


A1—0 to 8 inches, brown (7.5YR 5/3) sandy loam, dark 
brown (7.5YR 3/3) moist; moderate, fine, crumb 
or granular structure; soft, very friable: scattered 
sandstone rock on the surface; neutral; clear, smooth 
boundary. 

B2—S to 16 inches, brown (7.5YR 5/4) fine sandy loam, 
dark brown (1. 5YR 4/4) moist; moderate, coarse, sub- 
angular blocky structure; slightly hard, very frin- 
ble: 5 percent sandstone fragments; neutral; abrupt, 
smooth boundary. 

R—16 inches, hard, quartzitic sandstone. 


Depth to bedrock ranges from 10 to 20 inches. Content of 
coarse fragments ranges from 8 to 25 percent. These soils 
range from slightly acid to mildly alkaline throughout the 
profile. 

The Al horizon ranges from 10YR to 7.5YR in hue, is 4 
or 5 in value when dry and 2 or 8 when moist, and is 2 or 3 
in chroma when dry or moist. In most places it has erumb 
or granular structure, but in some places it has subangular 
blocky structure, This horizon is soft or slightly hard when 
dry. 
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The B2 horizon ranges from 10YR to 7.5YR in hue, is 8 
or 6 in value when dry and 4 or 5 when moist, and ranges 
from 8 to 8 in ehroma when dry or moist. In places the 332 
horizon does not occur. In most places it has subangular 
blocky structure, but in some places it has prismatic structure. 

Splitro soils are mapped in an association with Bachus and 
Poker soils. 


Starley Series 


The Starley series consists of moderately steep or steep, 
well-drained to excessively drained soils. These soils 
formed in residuum weathered from limestone on ridges 
and hillsides in the mountains. Slopes range from 10 to 
40 percent. Elevations range from 7,500 to 9,000 feet. 
The average annual precipitation is 15 to 19 inches, and 
the average annual soil temperature is about 40? F. The 
frost-free season is 60 to 65 days, although frost can occur 
during any month. The vegetation is big sagebrush and 
Idaho fescue. 

In a representative profile the surface layer is dark 
grayish-brown, moderately alkaline gravelly loam about 
6 inches thick, The underlying layer is pale-brown, mod- 
erately alkaline cobbly clay loam, about 10 inches thick, 
that is underlain by hard, fractured limestone at a depth 
of about 16 inches. 

Permeability is moderate, and the available water 
capacity is low. The effective rooting depth is 8 to 20 
inches. 

These soils are used for range and wildlife habitat. 

Representative profile of Starley gravelly loam in the 
NWAIANWA, sec. 27, T. 45 N., R. 84 W. 

A1—0 to 6 inches, dark grayish-brown (10YR 4/2) gravelly 
loam, very dark grayish brown (10YR 3/2) moist; 
moderate, fine, crumb structure; 28 to 85 percent 
limestone fragments, 3 to 10 inches in diameter ; soft, 
friable, slightly sticky and slightly plastic; many 
roots; strong effervescence; moderately alkaline; 
clear, smooth boundary. 

C—6 to 16 inches, pale-brown (10YR 6/3) cobbly clay loam, 
brown (10YR 5/3) moist; structureless: 50 percent 
limestone fragments, 3 to 10 inches in diameter; 
slightly hard, friable, sticky and plastic; few roots 
to depth of 10 inches, very few roots between depths 
of 10 and 16 inches; violent effervescence; moder- 
ately alkaline; gradual, wayy boundary. 

R—416 inches, hard fractured limestone. 


Depth to bedrock ranges from 8 to 20 inches. Content of 
coarse fragments ranges from 25 to 50 percent in the AI hori- 
zon and from 88 to more than 50 percent in the C horizon. 

The Al horizon ranges from 10YR to 7.5YR in hue, is 4 
or 9 in value when dry and 2 or 8 when moist, and is 2 or 3 
in chroma when dry or moist. It ranges from mildly alkaline 
fo strongly alkaline. 

The ርነ horizon ranges from 10YR to 7.5YR in hue, is 5 
or 6 in value when dry and 4 or 5 when moist, and ranges 
from 2 to 4 in ehroma when dry or moist. It is moderately 
alkaline or strongly alkaline. 

Starley-Rock outcrop complex, steep (SREj.—' This com- 
plex is about 30 percent Starley gravelly loam, 10 to 30 
percent slopes; about 30 percent Starley gravelly loam, 
30 to 40 percent slopes; and about 25 percent Rock out- 
crop. The less sloping Starley soil has the profile de- 
scribed as representative of the Starley series. The more 
sloping Starley soil has a profile similar to the one de- 
scribed as representative of the Starley series, except that 
bedrock is at a depth of 8 to 10 inches. These soils occupy 
ridges and hillsides in the mountains. The Starley soils 
and Rock outcrop ave intermingled in an intricate pattern, 
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The Rock outcrop is limestone and generally occurs as 
ledges; areas of Starley soils are between the ledges. In 
some places the ledges are not continuous and are sur- 
rounded by Starley soils, 

Included with these soils in mapping are areas of 
Nathrop soils that make up about 10 percent of the acre- 
age and areas of Woosley soils that make up about 5 
percent. 

Runoff is rapid, and the hazard of erosion is high. 

Soils of this complex are used for range and wildlife 
habitat. (Capability unit VIIe-14, dryland. Starley grav- 
elly loam, 10 to 30 percent slopes, in Shallow Loamy range 
site, 15 to 19 inch precipitation zone; Starley gravelly 
loam, 30 to 40 percent slopes, in Very Shallow range site, 
15 to 19 inch precipitation zone; Rock outcrop not in a 
range site) 


Stoneham Series 


The Stoneham series consists of nearly level to mod- 
erately steep, well-drained soils. These soils formed in 
alluvium derived from sandstone and siltstone. They are 
on alluvial fans. Slopes range from 0 to 20 percent. Ele- 
vations range from 4,500 to 5,200 feet. The average annual 
precipitation is 10 to 13 inches, the average annual soil 
temperature is about, 50° F., and the frost-free season is 
105 to 120 days. The vegetation is western wheatgrass, 
blue grama, and big sagebrush. 

In a representative profile the surface layer is light 
brownish-eray or brown, neutral sandy loam about 4 
* 2 ፣ . 2 D ን . 
inches thick. The subsoil is dark yellowish-brown or light 
olive-brown, mildly alkalme clay loam about 10 inches 
thick. The substratum is light yellowish-brown, mod- 
erately alkaline or strongly alkaline clay loam and loam 
that reaches to a depth of 60 inches or more. 

Permeability is moderate, and the available water 
capacity is high. The effective rooting depth is 60 inches 
or more. 

These soils are used for range and for irrigated hay, 
pasture, and small grain. . 

Representative profile of Stoneham sandy loam, in an 
area of Stoneham-Absted complex, in the NEYNE44 
sec. 17, T. 45 N., R. 79 W. 

Al1—0 to 2 inches, light brownish-gray (10YR 6/2) sandy 
loam, dark brown (10YR 3/3) moist; weak, medium, 
crumb structure; loose dry and moist; neutral; clear, 
smooth boundary. 
to 4 inches, brown (10YR 5/3) sandy loam, dark 
brown (10YR 3/3) moist; weak, fine, crumb struc- 
ture; soft, very friable; many roots; neutral; abrupt, 
smooth boundary. 
to 9 inches, dark yellowish-brown (1OYR 4/4) clay 
loam, dark yellowish brown (10YR 3/4) moist; mod- 
erate, medium, prismatie structure parting to moder- 
ate, medium, subangular blocky; thick continuous 


A12—2 


B9r—4 


elay films; slightly hard, firm. sticky and slightly 
plistie; few roots; mildly alkaline; clear, wavy 
boundary. 


B3ca—9 to 14 inches, light olive-brown (2.5Y 5/4) clay loam, 
olive brown (2.5Y 4/4) moist; weak, medium, sub- 
angular blocky structure; slightly hard, very friable, 
slightly sticky and slightly plastic; thin discontinu- 
ous clay films on vertical surfaces; strong efferves- 
cence; mildly alkaline: gradual, smooth boundary. 

Clca 一 14 to 30 inches, light yellowish-brown (2.5Y 6/4) clay 
loam, light olive brown (2.5Y 5/4) moist; structure- 
Jess; slightly hard, friable, slightly sticky and slightly 
plastic; many fine specks and threads of calcium 
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carbonate; violent effervescence; moderately alka- 
line; elear, smooth boundary. 

C2ca—30 to 60 inches, light yellowish-brown (2.5Y 6/4) loam, 
light olive brown (25Y 5/4) moist; structureless; 
soft, very friable, slightly sticky and slightly plastic; 
many fine threads of calcium carbonate; violent effer- 
vescence; strongly alkaline. 

Depth to caleareous material ranges from 6 to 12 inches. 
Content of coarse fragments ranges from 0 to 15 percent but 
typically is less than 5 percent. 

The Al horizon ranges from 10YR to 25YR in hue, is 5 or 
6 in value when dry and ranges from 8 to 5 when moist, and 
is 2 or 3 in chroma when dry or moist. The A and B2t hori- 
zons are neutral or mildly alkaline. 

The B2t horizon ranges from 2.5Y to 7.5YR in hue, ranges 
from 4 to 6 in value when dry and is 8 or 4 when moist, and 
ranges from 2 to 4 in ehroma when dry or moist. Tt is gen- 
erally loam or clay loam, and the clay content ranges from 
18 to 38 percent. 

The (3 horizon ranges from 2.5Y to 10YR in hue. It is mod- 
erately alkaline or strongly alkaline. The C horizon in some 
places contains sand and gravel below a depth of 50 inches. 

Stoneham loam, 0 to 3 percent slopes (SsA).—This soil 
is on alluvial fans, mainly in stream valleys above the 
flood plains. This soil has a profile similar to the one 
described as representative of the series, except that the 
surface layer is brown loam about በ inches thick. In some 
mapped areas it has a surface layer of light clay loam. 

Included with this soil in mapping are areas of Fort 
Collins and Zigweid soils. 

Runoff is slow, and the hazard of erosion is slight. 

This soil is used for irrigated hay, pasture, and small 
grain and for dryland spring wheat and hay. (Capabil- 
ity units IVe-9, dryland, and ፲፲6-9, irrigated; Loamy 
range site, 10 to 14 inch precipitation zone) 

Stoneham loam, 3 to 6 percent slopes (SsB).—This soil 
is on alluvial fans on the sides of valleys. It has A profile 
similar to the one described as representative of the series, 
except that the surface layer is brown loam about 6 inches 
thick. 

Included with this soil in mapping are areas of Fort 
Collins, Kim, and Zigweid soils. | 

Runo is medium, and the hazard of erosion is 
moderate. 

This soil is used for irrigated hay, pasture, and small 
grain and for dryland spring wheat and hay. (Capabil- 
ity units IVe-9, dryland, and IIIe-2, irrigated: Loamy 
rango site, 10 to 14 inch precipitation zone) Ë 

Stoneham loam, 6 to 10 percent slopes (SsC).— This soil 
is on alluvial fans in the upper valleys at the base of 
uplands, mainly along the Middle Fork of Powder River 
below Kaycee. Tt has a profile similar to the one described 
as representative of the series, except that the surface 
layer is brown loam about, 6 inches thick, 

Ineluded with this soil in mapping are areas of Fort 
Collins, Kim, and Zigweid soils, 

Runoff is medium to rapid, and the hazard of erosion 
is moderate to high. 

This soil is used for irrigated hay, small grain, and 
pasture and for range. (Capability units Vle-2, dryland, 
and IVe-2, irrigated; Loamy range site, 10 to 14 inch 
precipitation zone) 

Stoneham-Absted complex (STa].— This complex is 
about 60 percent Stoneham sandy loam, 0 to 8 percent 
slopes, and about 20 percent Absted very fine sandy loam, 
0 to 3 percent slopes. The Stoneham soil has the profile 
described as representative of the Stoneham series. These 


soils occupy alluvial fans. The areas are generally long, 
of various widths, and parellel to drainageways. The 
Stoneham and Absted soils are intermingled in a complex 
pattern in most places. In some areas the Stoneham soil 
1s on the main part of the landscape, and the Absted soil 
18 around the outer edges. 

Included with these soils in mapping are areas of Bone 
soils that make up about 10 percent of the acreage and 
areas of Wyarno soils that make up about 10 percent. 

Runoff is slow, and the hazard of erosion is shght. ፲፻ 
the cover is destroyed, the hazard of wind erosion 18 high. 

Soils of this complex are used for range and wildlife 
habitat. (Capability unit IVe-2, dryland; Loamy range 
Site, 10 to 14 1nch precipitation zone) 

Stoneham-Ascalon association (STb).—This associa- 
tion is about 50 percent Stoneham sandy loam, 6 to 10 per- 
cent slopes, and about 20 percent Ascalon fine sandy loam, 
3 to 10 percent slopes. These soils occupy alluvial fans 
at the base of uplands. Sizable acreages are in the south- 
eastern part of the survey area. The Stoncham soil is on 
alluvial fans, and the Ascalon soil is on alluvial fans, 
generally on the lower parts of the landscape. 

Included with these soils in mapping in some places are 
areas of Cushman soils on rolling uplands that make up 15 
percent or more of the acreage. Normally inclusions are 
areas of Cushman soils that make up about 10 percent, 
areas of Julesberg soils that make up about 5 percent, 
and areas of Worf soils that make up about 5 percent. 

Runoff is medium on the Stoneham soil and slow to 
medium on the Ascalon soil. The hazard of water erosion 
is moderate on the Stoneham soil and slight to moderate 
on the Ascalon soil, and if the cover is destroyed, the 
hazard of wind erosion is high. 

Soils of this association are used for range and wild- 
life habitat. (Stoneham soil in capability unit VIe-9, 
dryland; Ascalon soil in capability unit IVe-5, dryland. 
Both soils in Loamy range site, 10 to 14 inch precipita- 
tion zone) i | 

Stoneham-Cragola association (STc).—This association 
is about 40 percent Stoneham sandy loam, 6 to 10 percent 
slopes; about 25 percent Cragola very gravellv loam, 
10 to 30 percent slopes: and about 90 percent Wolf loam, 
3 to 15 percent slopes. These soils are mainly on old high 
terraces adjacent to the North Fork of Powder River, 
above the town of Kaycee. They also are on alluvial fans 
and uplands. The Stoneham soil is on alluvial fans. the 
Cragola soil is on uplands, and the Wolf soil is on high 
terraces. 

Included with these soils in mapping are areas of Kim 
soils that make up about 10 percent of the acreage and 
steep-sided drainageways that make up about 8 percent, 

Runoff is medium on the Stoneham soil, rapid on the 
Cragola soil, and medium to rapid on the Wolf soil. 
The hazard of water erosion is moderate, and if the cover 
is destroyed, the hazard of wind erosion is high on the 
Stoneham soil, The hazard of erosion is high on the 
Cragola soil and moderate to high on the Wolf soil. 

Soils of this association are used for range and wildlife 
habitat and, in some places, as a source of sand and 
gravel. (Stoneham and Wolf soils in capability unit 
VIe-2, dryland, and Loamy range site, 10 to 14 inch 
precipitation zone. Cragola soil in capability unit VITe- 
14, dryland, and Shallow Clayey range site, 10 to 14 
inch precipitation zone) 
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Stoneham-Cushman association (STd).—This associa- 
tion is about 50 percent Stoneham sandy loam, 6 to 10 
percent slopes, and about 30 percent Cushman fine sandy 
loam, 6 to 20 percent slopes, These soils occupy uplands 
and sides of valleys. The Stoneham soil is on alluvial 
fans on sides of valleys, below uplands that are occupied 
by the Cushman soil. Sizable areas of this association 
are in the southeastern part of the survey area, 

Included with these soils in mapping are areas of 
Zigweid soils that make up about 10 percent of the acre- 
age. Also included are areas of Shingle soils that make up 
about 5 percent and areas of Worf soils that make up 
about 5 percent, 

Runoff is medium on the Stoneham soil and medium to 
rapid on the Cushman soil. The hazard of water erosion 
is moderate on the Stoneham soil and moderate to high 
on the Cushman soil, and if the cover is destroyed, the 
hazard of wind erosion is high. 

Soils of this association are used for range and wildlife 
habitat. (Capability unit VIe-2, dryland; Loamy range 
site, 10 to 14 inch precipitation zone) 

Stoneham-Fort Collins association (STe).—This asso- 
ciation is about 50 percent Stoneham sandy loam, 0 to 3 
percent slopes, and about 30 percent Fort Collins fine 
sandy loam, 0 to 3 percent slopes. These soils are on 
alluvial fans. They are generally bounded on at least 
two sides by drainageways and occur as long, undulating 
areas of varying widths. The Stoneham soil is on slightly 
rounded surfaces, and the Fort Collins soil is in nearly 
level areas. In places these soils are intermingled on 
planed landscapes. 

Included with these soils in mapping are areas of 
Zigweid soils that make up about 10 percent of the acre- 
age. Also included are areas of Ulm soils that make up 
about 5 percent and areas of Wyarno soils that make up 
about 5 percent. 

Runoft is slow, and the hazard of erosion is slight. Tf 
the soil is left bare, the hazard of wind erosion is high. 

Soils of this association are used for range and wildlife 
habitat. (Capability unit IVe-9, dryland; Loamy range 
site, 10 to 14 inch precipitation zone) 

Stoneham-Kim association (5ፐ0.----፲ከ15 association is 
about 40 percent Stoneham sandy loam, 6 to 90 percent 
slopes; about 20 percent Kim loam, 6 to 20 percent slopes; 
and about 20 percent Shingle loam, 10 to 30 percent 
slopes. These soils are on rounded ridges and alluvial fans. 
The Stoneham soil is on the lower alluvial fans, the Kim 
soil is on the upper alluvial fans and the Shingle soil is 
on rounded ridges and the shoulders of ridges. 

Included with these soils in mapping are areas of Worf 
80118 that make up about 15 percent of the acreage and 
areas of Zigweid soils that make up about 5 percent. 

Runoff 1s medium to rapid on the Stoneham and Kim 
soils and rapid on Shingle soils, The hazard of erosion 
is moderate to high on the Kim soil and high on the 
Shingle soil. The hazard of water erosion is moderate 
to high on the Stoneham soil, and if the cover is destroyed, 
the hazard of wind erosion is high. 

Soils of this association are used for range and wildlife 
habitat. (Stoneham and Kim soils in capability unit 
Vle-2, dryland, and Loamy range site, 10 to 14 inch 
precipitation zone. Shingle soil in capability unit VIIe- 
14, dryland, and Shallow Loamy range site, 10 to 14 inch 
precipitation zone) 
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Stoneham-Zigweid association (STg).—This association 
is about 50 percent Stoneham sandy Joam, 0 to 6 percent 
slopes, and about 30 percent Zigweid loam, 0 to 6 percent 
slopes. These soils are on alluvial fans that form long, 
undulating areas of varying widths. The Stoneham soils 
are nearly level, and the Zigweid soils are undulating. 
Areas of this association oceur throughout the eastern 
third of the survey area. 

Included with these soils in mapping are areas of Kim 
soils that make up about 15 percent of the acreage and 
areas of Wyarno soils that make up about 5 percent. 

Runoff ፲8 slow to medium, and the hazard of erosion 
is slight to moderate. If the cover is destroyed, the hazard 
of wind erosion is high on the Stoneham soil. 

Soils of this association are used for range and wild- 
life habitat. (Capability unit IVe-29, dryland; Loamy 
range site, 10 to 14 inch precipitation zone) 


Stubbs Series 


The Stubbs series consists of sloping or moderately 
steep, well-drained soils. These soils formed in residuum 
weathered from calcareous shale on hillsides in the 
mountains. Slopes range from 6 to 20 percent. Elevations 
range from 8,000 to 9,000 feet. The average annual pre- 
cipitation is 18 to 19 inches, and the average annual soil 
temperature is about 40° F. The frost-free season is 60 
to 65 days, although frost can occur during any month. 
The vegetation is Idaho fescue, Columbia needlegrass, and 
silvery lupine. . 

In a representative profile the surface layer is very 
dark grayish-brown, neutral loam about 14 inches thick. 
The subsoil is very dark grayish-brown and dark yel- 
lowish-brown, neutral and moderately alkaline clay loam 
about 10 inches thick. The substratum is dark yellowish- 
brown, moderately alkaline clay loam, about 8 inches 
thick, that is underlain by soft, calcareous shale at a 
depth of about 32 inches. I | 

Permeability and the available water capacity are 
moderate. The effective rooting depth 18 90 to 40 inches. 

These soils are used for range and wildlife habitat. 

Representative profile of Stubbs loam, in an area of 
Stubbs-Turk association, in the NW14NW34 sec. 19, T. 44 
N. R. 85 W. 

A11—0 to 5 inches, very dark grayish-brown (10YR 3/2) 
loam, black (10YR 2/1) moist; strong, fine, crumb 
structure; soft, very friable; many roots; neutral; 
ር168፲, smooth boundary. 

A8—5 to 14 inches, very dark grayish-brown (10YR 3/2) 
loam, blaek (10YR 2/1) moist; moderate, fine, pris- 
matie strueture parting to moderate, medium, angu- 
lar blocky and strong, fine, angular blocky; organic 
stains on all ped faces; slightly hard, friable, slightly 
sticky and slightly plastic; many roots; neutral; 
clear, smooth boundary. 

B21t—14 to 20 inches, very dark grayish-brown (10YR 3/2) 
clay loam, very dark brown (10YR 2/2) moist; mod- 
erate, medium, prismatic structure parting to mod- 
erate, fine and medium, angular blocky ; thick nearly 
continuous clay films on all ped surfaces; slightly 
hard, friable, slightly sticky and slightly plastic; 
few roots; neutral; clear, wavy boundary. 

B22t—20 to 24 inches, dark yellowish-brown (10YR 4/4) clay 
loam, dark brown (10YR 4/8) moist; weak, medium, 
angular blocky structure; thin patchy clay films, 
mainly on vertical ped faces; soft, friable, slightly 
Sticky and slightly plastie; very few roots; violent 
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effervescence ; 
boundary. 

C1—24 to 32 inches, dark-brown (10YR 4/3) clay loam, dark 
brown (10YR 4/3) moist; structureless; few lime- 
Stone fragments throughout the horizon; loose, firm, 
Sticky; very few roots; violent effervescence; moder- 
ately alkaline; elear, wavy boundary. 

C2—32 inches, olive to brown, calcareous, soft shale. 


Depth to bedrock ranges from 20 to 40 inches, depth to 
calcareous material ranges from 15 to 30 inches, and thick- 
ness of the solum ranges from 18 to 34 inches. These soils do 
not have à consistent horizon of secondary calcium carbonate 
accumulation. Content of coarse fragments ranges from በ0 to 
15 pereent but typienlly is less than 10 percent. 

The A horizon ranges from 2.5Y to 10YR in hue, is 3 or 
4 in value when dry and 2 or 3 when moist, and is 2 or 3 in 
chroma when dry and 1 or 2 when moist. It ranges from 
slightly acid to mildly alkaline. 

The 33214 horizon ranges from 2.5Y to 7.5YR in hue, ranges 
from 8 to 5 in value when dry and is 2 or 3 when moist, and 
ranges from 2 to 4 in chroma when dry and is 2 or 8 when 
moist. The B22t horizon ranges from 2.5Y to 7.5YR in hue, 
ranges from 4 to G in value when dry and is 4 or 5 when 
moist, and ranges from 2 to 4 in chroma when dry or moist. 
The B2 horizon is neutral or moderately alkaline. It is gen- 
erally loam or clay loam, and the content of clay ranges from 
18 to 35 percent. 

The C horizon ranges from 2.5Y to 10YR in hue. It is mod- 
erately alkaline or strongly alkaline. In some places the C 
horizon is lacking. 

Stubbs-Turk association (SU)—This association is 
about 40 percent Stubbs loam, 6 to 20 percent slopes, and 
about 30 percent Turk silty clay loam, 6 to 90 percent 
slopes. The Stubbs soil has the profile described as repre- 
sentative of the Stubbs series. These soils are on rounded 
knobs and ridges and hillsides in the mountains. The 
Stubbs soil is on the lower hillsides, and the Turk soil is 
on hillsides, mainly above the Stubbs soil. 

Included with these soils in mapping are areas of soils 
similar to this Stubbs soil that make up 15 to 90 percent 
of the acreage. These soils differ from this Stubbs soil 
in that they are noncaleareous to bedrock. Also included 
are areas of noncaleareous Stubbs soils that make up about 
15 percent of the acreage, areas of Lymanson soils that 
make up about 10 percent, and areas of soils similar to 
this Turk soil that make up 5 percent. These soils differ 
from the Turk soil in that they are more than 40 inches 
deep to bedrock. 

Runoff is medium to rapid, and the hazard of erosion 
is moderate to high. 

Soils of this association are used for range and wildlife 
habitat. (Stubbs soil in capability unit VIe-9, dryland, 
and Loamy range site, 15 to 19 inch precipitation zone. 
Turk soil in capability unit VIe-1, dryland, Clayey range 
site, 15 to 19 inch precipitation zone) 


Sublette Series 


The Sublette series consists of sloping or moderately 
steep, well-drained soils. T'hese soils formed in alluvium 
derived from sandstone. They are on alluvial fans and 
foot slopes in the mountains. Slopes range from 6 to 90 
percent. Elevations range from 6,800 to 8,000 feet. The 
average annual precipitation is 17 to 18 inches, and the 
average annual soil temperature is about 40? ፻፲ The frost- 
free season is 65 to 70 days, although frost can occur 
during any month, The vegetation is Idaho feseue, Colum- 
bia needlegrass, and big sagebrush. 


moderately alkaline; clear, wavy 


In a representative profile the surface layer is dark 
grayish-brown, dark-gray, or brown, neutral sandy loam 
about 25 inches thick, The subsoil is yellowish-brown or 
strong-brown, neutral sandy loam or fine sandy loam that 
reaches to a depth of 60 inches or more. 

Permeability is moderately rapid, and the available 
water capacity is moderate. The effective rooting depth is 
60 inches or more. 

These soils are used for range and wildlife habitat. 

Representative profile of Sublette sandy loam, in an 
area of Passcreck-Sublette-Slipman association, in the 
SEYSWY, sec. 25, T. 45 N., R. 84 W. 


A11—0 to 6 inches, dark grayish-brown (10YR 4/2) sandy 
loam, very dark brown (10YR 2/2) moist; weak. 
medium, erumb structure; loose, very friable; many 
roots; neutral; clear, smooth boundary. 

A12—6 to 18 inches, dark-gray (10YR 4/1) sandy loam, very 
dark gray (10YR 3/1) moist; wenk, coarse, pris- 
matie structure; slightly hard, loose; many roots; 
neutral; gradual, wavy boundary. 

A13—18 to 25 inches, brown (10YR 5/3) sandy loam, dark 
brown (10YR 3/3) moist; weak, coarse, crumb struc- 
ture; scattered pockets, 1% to 1 inch in size, of 
material from the A12 horizon; slightly hard, very 
friable; few roots; neutral: clear, smooth boundary. 

B21t—25 to 33 inches, yellowish-brown (10YR 5/4) sandy 
loam, dark yellowish brown (10YR 4/4) moist; few 
seams and pockets, 1 inch to 3 inches in size, that 
are dark yellowish brown (10YR 4/5) moist; weak, 
medium, prismatic structure parting to moderate, 
medium, subangular blocky; few, thin, discontinuous 
elay films on ped faces; slightly hard, loose; few 
roots; neutral; clear, smooth boundary. 

B22:—83 to 55 inches, yellowish-brown (10YR 5/4) sandy 
loam, dark yellowish brown (10YR 4/4) moist; weak, 
medium, prismatic structure parting to weak, me- 
dium, angular blocky; few, thin, patchy clay films 
on ped surfaces; slightly hard, very friable; few 
roots; neutral; gradual, wavy boundary. 

B3—55 to 60 inches, strong-brown (7.5YR 5/6) fine sandy 
loam, dark brown (7.5YR 8/2) moist; weak, coarse, 
angular blocky structure; slightly hard, friable; 
very few roots; neutral. 


Thickness of the solum ranges from 80 to 60 inches or 
more. Content of coarse fragments ranges from 0 to 25 per- 
cent but typically is about 15 percent. These soils are neutral 
or mildly alkaline throughout the profile. 

The A1 horizon ranges from 2.5Y to 10YR in hue, is or 
5 in value when dry and 2 or 8 when moist, and ranges from 
4 to 8 in chroma when dry or moist. 

'The B2t horizon ranges from 2.5Y to 10YR in hue, ranges 
from 4 to 6 in value when dry and is 4 or 5 when moist, 
and ranges from 2 to 4 in ehroma when dry or moist. It 
generally is sandy loam and has a clay content ranging from 
8 to 18 pereent. In some places the B horizon extends to a 
depth of 60 inches or more. 

The C horizon, if present, ranges from 2.5Y to 10YR in hue. 

Sublette soils are mapped in an association with Passcreek 
and Slipman 80115. 


Sunup Series 


The Sunup series consists of moderately steep or steep, 
well-drained to somewhat excessively drained soils. These 
80118 formed in residuum weathered from sandstone and 
shale on ridges and hillsides. Slopes range from 15 to 40 
percent. Elevations range from 8,000 to 6,500 feet. The 
average annual precipitation is 19 to 13 inches, the average 
annual soil temperature is about 49° F., and the frost- 
free season is about 95 to 110 days. The vegetation is 
bluebunch wheatgrass and threadlenf sedge. 
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In a representative profile the surface layer is light 
brownish-gray, moderately alkaline channery clay loam 
about 5 inches thick. The substratum is olive-colored, 
moderately alkaline channery clay loam about 9 inches 
thiek. Hard shale and interbedded slate are at a depth of 
about 14 inches, . 

Permeability is moderate, and the available water 
capacity is low. The effective rooting depth is 10 to 20 
inches. nm . 

These soils are used for range and wildlife habitat. | 

Representative profile of Sunup channery clay loam, in 
an area of Sunup-Rock outcrop complex, steep, in the 
NW, SE, sec. 20, T. 49 N., R. 88 W. 

A1—0 to 5 inches, light brownish-gray (2.5Y 6/2) channery 
clay loam, dark grayish brown (2.5Y 4/2) moist; 
moderate, fine, granular structure; soft, very friable; 
40 percent small shale chips; strong effervescence; 
moderately alkaline; clear, smooth boundary. 

C—5 to 14 inches, olive (5Y 5/3) channery clay loam, olive 
(5Y 4/3) moist; massive; soft, very friable; 40 por- 
cent hard slate and shale chips; strong effervescence ; 
moderately alkaline; abrupt, wavy boundary. 

R—14 inches, hard, partly metamorphosed shale and inter- 
bedded slate. 


Depth to bedrock ranges from 10 to 20 inches. The bedrock 
consists of hard shale, slate, or interbedded sandstone. Con- 
tent of coarse fragments ranges from 35 to 80 percent. The 
fragments are mainly hard shale chips and channery-size 
fragments of slate and sandstone. The matrix material typ- 
ically is loam or clay loam, and the content of clay ranges 
from about 18 to 35 percent. 

The A1 horizon ranges from 5Y to 10YR in hue, is 5 or 6 
in value when dry and 3 or 4 when moist, and is 2 or 3 in 
chroma when dry or moist. Where the Ai horizon has a 
color value as dark as 5 when dry and 8 when moist, it is 
less than 5 inches thick. This horizon is soft or slightly hard 
when dry. The A and C horizons are moderately alkaline or 
strongly alkaline. 

The C horizon ranges from 5Y to 10YR in hue, is 5 or 6 
in value when dry and 4 or 5 when moist, and ranges from 
2 to 4 in chroma when dry or moist. 

Sunup-Carnero association (SW).—This association is 
about 60 percent Sunup channery clay loam, 15 to 40 
percent slopes, and about 95 percent Carnero loam, 10 to 
30 percent slopes. The Carnero soll has the profile de- 
scribed as representative of the Carnero series. These 
80118 are on the flanks of mountains, immediately above 
the red beds. They are on long, fairly narrow ridges, 
hillsides, and mountain foothills. The Sunup soil is on 
ridges and hillsides, and the Carnero soil is on mountain 
foot slopes. 

Included with these soils in mapping are areas of Rock 
outcrop that make up about 15 percent of the acreage. 

Runoff is rapid, and the hazard of erosion is high. 

Soils of this association are used for range and wildlife 
habitat. (Sunup soil in capability unit VIIe-14, dryland, 
and Shallow Clayey range site, 10 to 14 inch precipitation 
zone. Carnero soil in capability unit VIe-2, dryland, and 
Loamy range site, 10 to 14 inch precipitation zone) 

Sunup-Rock outcrop complex, steep (SVE).—This com- 
plex is about 55 percent Sunup channery clay loam, 20 to 
40 percent slopes, and about 25 percent Rock outcrop. 
The Sunup soil has the profile described as representative 
of the Sunup series. These soils are on ridges, rock ledges, 
and cliffs. The Sunup soil is on ridges. Areas of this com- 
plex extend from the foot of the mountains, where the 
average annual soil temperature is more than 47? F., 
upward in elevation to places where the average annual 
soil temperature is less than 47° F. 
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Included with these soils in mapping are areas of Car- 
nero soils that make up about 10 percent of the acreage. 
Also included are areas of Tolman soils that make up 
about 5 percent and areas of Bayerton soils that make up 
about 5 percent. 

Runoff is rapid, and the hazard of erosion is high. 

Soils of this complex are used for range and wildlife 
habitat. (Capability unit VIIe-14, dryland. Sunup soil 
in Shallow Clayey range site, 10 to 14 inch precipitation 
zone; Rock outerop not in a range site) 


Tassel Series 


The Tassel series consists of moderately steep or steep, 
excessively drained soils. These soils formed in residuum 
weathered from sandstone on ridges. Slopes range from 
18 to 40 percent. Elevations range from 4,500 to 5,200 feet. 
The average annual precipitation is 11 to 12 inches, the 
average annual soil temperature is about 50? F., and the 
frost-free season is 105 to 190 days. The vegetation is 
bluebunch wheatgrass, threadleaf sedge, and cactus. 

In a representative profile the surface layer is light 
olive-brown, moderately alkaline sandy loam about 4 
inches thick. The underlying layer is light olive-brown 
or light yellowish-brown, strongly alkaline sandy loam, 
about 13 inches thick, that is underlain by sandstone at 
a depth of about 17 inches. 

Permeability is moderately rapid, and the available 
water capacity is low. 'The effective rooting depth is 8 to 
90 inches. 

These soils are used for range and wildlife habitat. 

Representative profile of Tassel sandy loam, in an area 
of Terry-Tassel association, in the SESE sec. 30, T. 
44 N., R. 81 W. 


A1—0 to 4 inches, light olive-brown (2.5Y 5/4) sandy loam, 
olive brown (2.5Y 4/4) moist; moderate, medium, 
crumb structure; loose, very friable; many roots; 
Strong effervescence; moderately alkaline; clear, 
smooth boundary. 

AC—4 to 10 inches, light olive-brown (2.5Y 5/4) sandy foam, 
yellowish brown (10YR 5/4) moist; weak, medium 
and fine, crumb structure; soft, very friable; few 
roots; violent effervescence; strongly alkaline; clear, 
smooth boundary. 

Cica—10 to 17 inches, light yellowish-brown (10YR 6/4) 
sandy loam, light olive brown (2.5Y 5/4) moist; 
massive or weak, coarse, crumb structure; soft, 
very friable; very few roots; many fine threads of 
calcium carbonate; violent effervescence; strongly 
alkaline; clear, smooth boundary. 

C2—17 inches, light yellowish-brown, soft, calcareous sand- 
stone. 


Depth to bedrock ranges from 8 to 20 inches. Throughout 
the profile the texture generally is sandy loam and the content 
of clay ranges from 10 to 18 percent. Content of coarse frag- 
ments ranges from 0 to 15 percent but typically is about 5 
pereent. 

The A1 horizon ranges from 5Y to 10YR in hue, is 5 or 6 
in value when dry and 4 or 5 when moist, and ranges from 
8 to 5 in ehroma when dry or moist. It ranges from mildly 
alkaline to strongly alkaline. 

The AC and C horizons range from 2.5Y to 10YR in hue, 
are 8 or 6 in value when dry and range from 4 to 6 when 
moist, and range from 4 to 6 in chroma when dry and from 
8 to 5 when moist. They are moderately alkaline or strongly 
alkaline. Fine threads and nodules of secondary calcium 

Tassel soils are mapped in associations with Cushman, 
carbonate are evident in some places but are not consistent. 
Pugsley, Shingle, Southfork, Terry, and Valent soil. 
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Terry Series 


The Terry series consists of sloping or moderately steep, 
well-drained soils. These soils formed in residuum weath- 
ered from sandstone on hillsides, Slopes range from 6 to 
15 percent. Elevations range from 4,500 to 5,200 feet. 
The average annual precipitation is 19 to 18 inches, 
the average annual soil temperature 1s about 50? F., and 
the frost-free season is 105 to 190 days. The vegetation is 
western wheatgrass, blue grama, and cactus. 

In a representative profile the surface layer is grayish- 
brown, mildly alkaline fine sandy loam about 4 inches 
thick. The upper part of the subsoil is brown, mildly 
alkaline fine sandy loam about S inches thick, and the 
lower part is light yellowish-brown, strongly alkaline 
sandy loam about 6 inches thick. The substratum is light 
yellowish-brown, strongly alkaline fine sandy loam, about 
18 inches thick, that is underlain by soft sandstone at a 
depth of about 36 inches. 

Permeability is moderately rapid, and the available 
water capacity is low to moderate. The effective rooting 
depth is 20 to 40 inches. 

These soils are used for range and wildlife habitat. 

Representative profile of Terry fine sandy loam, in an 
area of Terry-Tassel association, in the NW14 SET, sec. 
94, T. 44 N., R. 82 W. 


A1—0 to 4 inches, grayish-brown (10XR 5/2) fine sandy loam, 
dark grayish brown (10YR 4/2) moist; moderate, 
fine, crumb structure; soft, very friable; very many 
roots; mildly alkaline: clear, smooth boundary. 

pB2t—4 to 12 inches, brown (10YR 5/3) fine sandy loam, 
dark brown (10YR 4/3) moist; weak, medium, pris- 
matie strueture parting to moderate, medium, sub- 
angular blocky; thin patehy clay films on vertical 
and horizontal surfaces; soft, very friable, slightly 
sticky; many roots; mildly alkaline; clear, smooth 
boundary. 

B3ca—12 to 18 inches, light yellowish-brown (10YR 6/4) 
sandy loam, olive brown (2.5Y 4/4) moist; weak, 
medium, subangular blocky structure; slightly hard, 
very friable, slightly sticky and slightly plastic; few, 
thin, patehy clay films on ped faces; few roots; 
violent effervescence; many fine and medium threads 
and spots of calcium carbonate; strongly alkaline; 
gradual, wavy boundary. 

ር1ርፀ--18 to 36 inches, light yellowish-brown (10YR 6/4) fine 
sandy loam, light olive brown (2.5Y 5/4) moist; 
massive; slightly hard, very friable, slightly sticky 
nnd slightly plastie; very few roots; violent effer- 
vescence; many fine and few coarse, distinct seams 
and spots of secondary calcium carbonate; strongly 
alkaline; gradual, wavy boundary. 

C2— 86 inches, soft, calcareous, pale-brown sandstone. 


Depth to bedrock ranges from 20 to 40 inches, depth to cal- 
careous material ranges from 8 to 20 inches, and thickness 
of the solum ranges from 15 to 24 inches. Content of coarse 
fragments ranges from 0 to 15 percent but typically is abont 
5 percent. 

The A1 horizon ranges from 2.5Y to 10YR in hue, is 5 or በ 
in value when dry and 4 or 5 when moist, and is 2 or 3 in 
chroma when dry or moist. The Al and B2t horizons are 
neutral or mildly alkaline. 

The B2t horizon ranges from 2.5Y to 10YR in hue, is 5 
or 6 in value when dry and 4 or 5 when moist, and ranges 
from 3 to 5 in chroma when dry or moist. It is generally fine 
sandy loam and has a clay content that ranges from 8 to 
18 percent. 

The C horizon ranges from 5Y to 10YR in hue. It is moder- 
ately alkaline or strongly alkaline. 


Terry-Tassel association (TE)—This association is 
about 35 percent Terry fine sandy loam, 6 to 15 percent 


slopes; about 25 percent Tassel sandy loam, 15 to 40 per- 
cent slopes; and about 20 percent Shingle loam, 10 to 40 
መሎ slopes. The Terry and Tassel soils have the pro- 
files described as representative of the Terry and Tassel 
series. The depth to bedrock is less than 10 inches in areas 
where the Tassel or Terry soil has slopes of more than 
30 percent. These soils are on hillsides and upland ridges. 
The Terry soil is on the lower hillsides, the Tassel 8011 is 
on ridges underlain by sandstone, and the Shingle soil is 
on ridge crests that are underlain by siltstone. 

Included with these soils in mapping are areas of 
Cushman soils that make up about 10 percent of the acre- 
age. Also included are areas of Valent soils that make up 
about 5 percent and areas of Rock outerop that make up 
about 5 percent. 

Runoff is medium to rapid on the Terry soil and rapid 
on the Tassel and Shingle soils. The hazard of erosion 
is high on the Shingle soils. The hazard of water erosion 
is moderate to high on the Terry soil and high on the 
Tassel soil, and if the cover is destroyed on these soils, 
the hazard of wind erosion 1s high. 

Soils of this association are used for range and wildlife 
habitat. (Terry soil in capability unit VIe-5, dryland, 
and Sandy range site, 10 to 14 inch precipitation zone. 
Tassel and Shinele soils in capability unit VIIe-14, dry- 
land; Tassel soil in Shallow Sandy range site, 10 to 14 
inch precipitation zone; Shingle soil in Shallow Loamy 
range site, 10 to 14 inch precipitation zone) 


Tolman Series 


The Tolman series consists of moderately steep or steep, 
well-drained soils. These soils formed in residuum weath- 
ered from sandstone on east-facing slopes of the moun- 
tains. Slopes range from 10 to 40 percent. Elevations 
range from 6,000 to 7,500 feet, The average annual pre- 
cipitation is 14 to 16 inches, the average annual soil 
temperature is 44 to 46° F., and the frost-free season is 
80 to 85 days. The vegetation is mainly Idaho fescue and 
scattered ponderosa pine. 

In a representative profile the surface layer is grayish- 
brown, slightly acid very stony loam about 4 inches thick. 
The subsoil is brown, neutral gravelly loam or very 
gravelly clay loam, about 12 inches thick, that is under- 
lain by hard sandstone at a depth of about 16 inches. 

Permeability is moderate, and the available water 
capacity is low. The effective rooting depth is 10 to 20 
inches. 

These soils are used for range and wildlife habitat. 

Representative profile of Tolman very stony Joam, in 
an area of Bayerton-Tolman association, in the SW14- 
SW14 sec. 30, T. 45 N., R. 83 W. 

A1—0 to 4 inches, grayish-brown (10YR 5/2) very stony 
loam, very dark grayish brown (10YR 3/2) moist; 
moderate, fine, crumb structure; soft, very friable: 
20 percent stones, most of which are more than 10 
inches in diameter; slightly acid; clear, wavy 
boundary. 

Bi—4 to 7 inches, brown (10YR 5/3) gravelly loam, dark 
brown (10YR 8/3) moist; moderate, fine, subangular 
blocky structure parting to moderate, fine, granular: 
15 percent pebbles and cobblestones; slightly hard, 
very friable; few, thin, glossy patches on ped faces; 
Some glossy coatings on coarse fragments; neutral; 
gradual, wavy boundary. 

B2t—7 to 16 inches, brown (7.5YR 5/3) very gravelly clay 
loam, dark brown (7.5YR 4/3) moist; weak, medium, 
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prismatie structure parting to moderate, medium, 
subangular blocky; hard, very friable; many, thin, 
waxlike patehes on ped faces; waxlike coatings on 
coarse fragments and on inside of root channels; 60 
percent pebbles and cobblestones; neutral; abrupt, 
wavy boundary. 

R—16 inches, hard, sandstone bedrock. 


Depth to bedrock ranges from 10 to 20 inches. The B2t 
horizon typically rests directly on bedrock, but a thin C 
horizon is in some profiles. Content of coarse fragments ranges 
from 35 to 75 percent. The fragments are mainly sandstone 
pebbles and cobblestones less than 10 inches in diameter. 

The A1 horizon ranges from 5Y to 10YR in hue, is 4 or 5 
in value when dry and 2 or 8 when moist, and is 2 or 3 in 
chroma when dry or moist. This horizon is soft or slightly 
hard when dry. The A and B horizons range from medium 
acid to mildiy alkaline. 

The B1 horizon is 10YR or 7.5YR in hue, 4 or 5 in value 
when dry and 2 or 3 when moist, and 2 or 3 in chroma 
when dry or moist. The ፲321 horizon ranges from 10YR to 
7T.5YR in hue, is 5 or 6 in value when dry and 4 or 5 when 
moist, and ranges from 2 to 4 in ehroma when dry or moist. 
In most places the primary structure is prismatic, but in 
Some places it is subangular blocky. It generally has texture 
of very gravelly loam or clay loam and clay content that 
ranges from 18 to 35 percent. 

Tolman soils are mapped in an association with Bayerton 
Soils. 


Travessilla Series 


The Travessilla series consists of moderately steep or 
Steep, somewhat excessively drained soils. These soils 
formed in residuum weathered from sandstone on ridges 
and hillsides. Slopes range from 18 to 40 percent. Eleva- 
tions range from 4,500 to 5,500 feet, The average annual 
precipitation is 10 to 12 inches, the average annual soil 
temperature is about 51? F., and the frost-free season 
is 100 to 105 days. The vegetation is threadleaf sedge 
and western wheatgrass. 

In a representative profile the surface layer is grayish- 
brown, mildly alkaline sandy loam about 2 inches thick. 
The underlying layer is brown, moderately alkaline sandy 
loam about 10 inches thick that is underlain by hard, cal- 
careous sandstone at a depth of about 12 inches. 

Permeability is rapid, and the available water capacity 
is low. The effective rooting depth is 10 to 20 inches. 

These soils are used for range and wildlife habitat. 

Representative profile of Travessilla sandy loam, in an 
area of Travessilla-Rock outerop complex, steep, in the 
NWYW NE, sec. 22, T. 49 N., R. 82 W. 

ሏጌ--0 to 2 inches, grayish-brown (2.5Y 5/2) sandy loam, dark 
grayish brown (2.5Y 4/2) moist; weak, medium, 
granular structure; soft, very friable; many roots; 
mildly alkaline; clear, Smooth boundary, 

AC—2 to 8 inches, brown (10YR 5/3) sandy loam, dark 
brown (10YR 4/3) moist; massive to single grained; 
Soft, very friable; few roots; slight effervescence; 
moderately alkaline; clear, smooth boundary. 

Cen—S to 12 inches, brown (10YR 5/3) sandy loam, dark 
brown (10YR 4/3) moist; massive; soft, very fri- 
able; few roots; few small sandstone fragments; 
many fine threads of carbonates; strong efferves- 


cenee; moderately alkaline; clear, smooth boundary. 
R-—12 inches, hard, caleareous sandstone. 


"These soils generally are calcareous to the surface, but in 
places they are noncaleareous in the uppermost 2 or 3 inches, 
Depth to hard bedrock ranges from 10 to 20 inches, Texture 
typieally is sandy loam that is 10 to 18 percent clay through- 
out the profile. Content of coarse fragments ranges from 0 
to 15 percent but typically is about 5 percent. 
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The Al horizon ranges from 5Y to 10YR in hue, is 5 or 6 in 
value when dry and 4 or 58 when moist, and ranges from 2 
to 4 in ehroma when dry or moist, It is mildly alkaline or 
moderately alkaline. 

The C horizon ranges from 5Y to 10YR in hue, is 5 or 6 
in value when dry or 4 or 5 when moist, and is 8 or 4 
in chroma when dry or moist. It is moderately alkaline or 
strongly alkaline. Secondary carbonates in the form of 
threads and nodules are common in most places. 

Travessilla-Rock outcrop complex, steep (TREJ.— This 
complex is about 58 percent Travessilla sandy loam, 15 to 
40 percent slopes, and about 30 percent Rock outcrop. The 
Travessilla soil has the profile described as representative 
of the Travessilla series. The depth to bedrock is 8 to 
10 inches in areas where slopes are more than 30 per- 
cent. These soils are on long, winding ridges. The Traves- 
silla soil is on ridgetops and hillsides, and Rock outerop 
occurs as ledges and ር]1፳5, mainly on the upper part of 
the landscape. 

Included with these soils in mapping are areas of Zig- 
weid soils that make up about 10 percent of the acreage 
and areas of Shingle soils that make up about 5 percent, 

Runoff is rapid, and the hazard of water erosion is high. 
If the cover is destroyed, the hazard of wind erosion is 
high. 

Soils of this complex are used for range and wildlife 
habitat. (Capability unit VIIe-14, dryland. Travessilla 
soil in Shallow Sandy range site, 10 to 14 inch precipita- 
tion zone; Rock outcrop not in range site) 


Tripit Series 


The Tripit series consists of sloping or moderately 
steep, well-drained soils. These soils formed in residuum 
weathered from reddish-colored sandstone and shale on 
hillsides and foot slopes in the mountains. Slopes range 
from 6 to 20 percent. Elevations range from 7,500 to 9,000 
feet. ፐከ6 average annual precipitation 18 17 to 18 inches, 
and the average annual soil temperature is about 41? F. 
The frost-free season is 60 to 65 days, although frost 
can occur during any month. The vegetation 15 Idaho 
fescue, king fescue, and big sagebrush. f 

In a representative profile the surface layer is dark- 
brown, neutral loam about 4 inches thick. The upper part 
of the subsoil is dark reddish-gray or reddish-brown, 
mildly alkaline loam or clay loam about 8 inches thick, 
and the lower part 18 red, moderately alkaline gravelly 
clay loam or gravelly loam, about 18 inches thick, that 
is underlain by red shale at a depth of about 80 inches. 

Permeability and the available water capacity are 
moderate. The effective rooting depth is 90 to 40 inches. 

These soils are used for range and wildlife habitat. 

Representative profile of Tripit loam, in an area of 
Tripit-Devoe association, in the SWWSEW sec. 17, T. 45 
N., R. 84 W. 

A1—0 to 4 inches, dark-brown (7. 5YR 4/2) loam, dark 
brown (7. 5YR 3/2) moist; strong, fine, granular or 
erumb structure; slightly hard, very friable; neu- 
tral; clear, smooth boundary. 

B1—4 to 8 inches, dark reddish-gray (5YR 4/2) loam, dark 
reddish brown (5YR 3/2) moist; weak, coarse, pris- 
matie structure parting to moderate, medium, sub- 
angular blocky; slightly hard, very friable; few, 
thin, glossy patches on ped faces; mildly alkaline; 
clear, smooth boundary. 

B21t—8 to 12 inches, reddish-brown (25YR 5/8) clay loam, 
dark reddish brown (25YR 3/3) moist; moderate, 
medium, prismatie structure parting to strong, me- 


78 


dium, subangular blocky ; hard, very friable; peds are 
very hard; thin, nearly continuous, waxlike coatings 
on ped faces ; mildly alkaline; clear, smooth boundary. 
B22t—12 to 24 inches, red (25YR 5/6) gravelly clay loam, 
red (25YR 4/6) moist; moderate, medium, pris- 
matic structure parting to moderate, medium, sub- 
angular blocky; hard, very friable; peds are ex- 
tremely hard; thin, continuous, waxlike coatings on 
ped faces; 50 percent limestone gravel; strong effer- 
veseence; moderately alkaline; gradual, wavy bound- 
ary. 
to 30 inches, red (2.5YR 5/6) gravelly loam, red 
(2.5YR 4/6) moist; moderate, medium, subangular 
blocky structure; hard, very friable; peds are ex- 
tremely hard; moderate numbers of thin glossy 
patches on ped faces; some glossy coatings in root 
channels; 25 pereent limestone gravel; strong effer- 
vescence; moderately alkaline; gradual, wavy bound- 
ary. 
C—80 inches, red, calcareous shale that has interbedded, thin 
lenses of limestone. 

Depth to bedrock ranges from 20 to 40 inches, depth to 
calcareous material ranges from 8 to 20 inches, and thick- 
ness of the solum ranges from 15 to 40 inches, Content of 
coarse fragments ranges from 10 to 35 percent. 

The Al horizon ranges from 7.5YR to 8፲ in hue, is 4 or 
5 in value when dry and 2 or 8 when moist, and is 2 or 3 in 
chroma when dry or moist. It is neutral or mildly alkaline. 
In most places the primary structure is crumb or granular, 
but in some places it is subangular blocky. This horizon is 
Soft or slightly hard when dry. 

The B21t horizon ranges from 5YR to 10R in hue, is 4 
or 5 in value when dry and 2 or 3 when moist, and is 2 or 
8 in ehroma when dry or moist. The B22t horizon ranges 
from 5YR to 10R in hue, is 5 or 6 in value when dry and 
4 or 5 when moist, and ranges from 4 to G in chroma when 
dry or moist. It ranges from neutral to moderately alkaline. 
In most places the primary strueture is prismatic, but in 
some places it is subangular blocky structure. It is generally 
clay loam, and the content of clay ranges from 18 to 35 
percent. The lower part of the B2t horizon generally is eal- 
careous, particularly where there is no underlying C horizon. 
The B2t and B3 horizons do not have a continuous horizon 
of visible secondary calcium earbonate accumulation. 


Tripit-Devoe association (TS).—This association is 
about 45 percent Tripit loam, 6 to 20 percent slopes; 
about 25 percent Devoe gravelly loam, 15 to 40 percent 
slopes; and about 15 percent Amsden loam, 6 to 15 per- 
cent slopes. The Tripit soil has the profile described as 
representative of the Tripit series. These soils are on high, 
prominent ridges, hillsides, foot slopes, and alluvial fans, 
all in the mountains. The Tripit soil is on hillsides and 
upper foot slopes, the Devoe soil is on ridges and ridge 
crests, and the Amsden soil is on the lower foot slopes 
and alluvial fans. 

Included with these soils in mapping are areas of 
reddish-colored, clayey soils similar to this Tripit soil 
that make up about 10 percent of the acreage and areas of 
Rock outcrop that make up about 5 percent. 

Runoff is medium to rapid on the Tripit and Amsden 
soils and rapid on the Devoe soil. The hazard of erosion 
is moderate to high on the Tripit and Amsden soils and 
high on the Devoe soil. 

Soils of this association are used for range and 
wildlife habitat. (Tripit and Amsden soils in capability 
unit Vle-2, dryland, and Loamy range site, 15 to 19 inch 
precipitation zone. Devoe soil in capability unit VIIe-14, 
dryland, and Shallow Clayey range site, 15 to 19 inch 
precipitation zone) 

Tripit-Sawcreek association (TT).—This association is 
about 50 percent Tripit loam, 6 to 20 percent slopes, and 
about 30 percent Sawcreek sandy loam, 6 to 20 percent 
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slopes. These soils are rolling or hilly. The Sawcreek soil 
has the profile described as representative of the Sawcreek 
series. These soils are on uplands in the mountains. The 
Tripit soil is on hillsides, and the Sawcreek soil is on the 
lower hillsides, mainly below ledges of sandstone. 

Included with these soils m mapping are areas of red- 
dish-colored, clayey soils similar to this Tripit soil that 
make up 10 to 20 percent of the acreage. Also included are 
areas of Devoe soils that make up about 5 percent and 
sandstone rock ledges that make up about 5 percent. 

Runoff is medium to rapid, and the hazard of erosion 
is moderate to high. If the cover is destroyed, the hazard 
of wind erosion is high on the Sawereck soil. 

Soils of this association are used for range and wildlife 
habitat. (Tripit soil in capability unit VIe-2, dryland, 
and Loamy range site, 15 to 19 inch precipitation zone. 
Sawereek soil in capability unit VIe-5, dryland, and 
Sandy range site, 15 to 19 inch precipitation zone) 


Turk Series 


The Turk series consists of sloping or moderately steep, 
well-drained soils. These soils formed 1n residuum weath- 
ered from shale on hillsides and foot slopes in the moun- 
tains. Slopes range from 6 to 20 percent. Elevations 
range from 8,000 to 9,500 feet. The average annual pre- 
cipitation 18 18 to 19 inches, and the average annual soil 
temperature is about 41% T. The frost-free season is 60 
to 65 days, although frost can occur during any month. 
The vegetation is Idaho fescue, silvery lupine, and big 
sagebrush. 

In a representative profile the surface layer is dark- 
gray, neutral silty clay loam about 3 inches thick. The 
subsoil is very dark grayish-brown, neutral clay about 12 
inches thick. The substratum is grayish-brown or very 
pale brown, strongly alkaline or moderately alkaline clay 
or silty clay, about 21 inches thick, that is underlain by 
soft shalo at a depth of about 36 inches. . 

Permeability is slow, and the available water capacity 
is low to moderate. The effective rooting depth is 20 to 
40 inches. . . 

'These soils are used for range and wildlife habitat. 

Representative profile of "Turk silty clay loam, In an 
area of Turk-Lymanson-Jenkinson association, in the 
NENE! sec. 98, T. 45 N., R. 85 W. 

A1—0 to 3 inches, dark-gray (10YR 4/1) silty clay loam, 
very dark brown (10YR 2/2) moist; strong, medium, 
crumb structure; hard, firm, sticky and plastic; 
many roots; neutral; clear, smooth boundary. 

B21t—3 to 9 inches, very dark grayish-brown (10YR 3/2) 
clay, very dark brown (10YR 2/2) moist; strong, 
medium, prismatie strueture parting to strong, fine, 
angular blocky; very hard, very firm, very sticky and 
very plastic; thick continuous clay films on all ped 
surfaces; many roots; neutral; clear, smooth. 
boundary. 

B22t—9 to 15 inches, very dark grayish-brown (10YR 3/2) 
clay, very dark brown (10YR 2/2) moist; strong, 
medium, angular blocky structure; extremely hard, 
extremely firm, very sticky and very plastic; thick. 
continuous clay films on all ped faces; few roots; 
neutral; clear, wavy boundary. 

CAca—15 to 27 inches, grayish-brown (10YR 5/2) clay, dark: 
grayish brown (10YR 4/2) moist; massive; hard, 
firm, sticky and plastic; a few seams and spots: 
of secondary carbonate accumulations; violent effer-- 
vescence; strongly alkaline; clear, wavy boundary.. 
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C2—27 to 36 inches, very pale brown (10YR 7/4) silty clay, 
light yellowish brown (10YR 6/4) moist; structure- 
less ; hard, firm, sticky and plastie; many olive-brown 
shale chips and platelets throughout the horizon; 
strong effervescence; moderately alkaline; gradual, 
irregular boundary. 

C3—36 inches, light olive-brown, soft, calcareous shale. 

Depth to shale bedrock ranges from 20 to 40 inches, and 
depth to caleareous material ranges from 8 to 28 inches. 
Content of coarse frngments ranges from 0 to 5 percent. 

The A1 horizon ranges from 2.5Y to 10YR in hue, is 4 
or 5 in value when dry and 2 or 8 when moist, and is 1 or 
2 in chroma when dry or moist. It is neutral or mildly 
alkaline, 

The B2t horizon ranges from 5Y to 10YR in hue, ranges 
from 8 to 5 in value when dry and is 2 or 3 when moist, 
and ranges from 1 to 4 in chroma when dry or moist. It 
ranges from neutral to moderately alkaline. In most places 
it has prismatie structure, but in some places 16 has angular 
blocky structure, It typically has more than 60 percent clay 
content. 

The Cea horizon ranges from 8ኛ to 10YR in hue. It is 
moderately alkaline or strongly alkaline. Secondary calcium 
carbonates in the form of seams, threads, and nodules are 
common in the C horizon; however, in many profiles none 
is visible in the lower part of the C horizon. 

Turk-Lymanson-lenkinson association | (TU).—This 
association is about 35 percent Turk silty clay loam, 
6 to 20 percent slopes; about 25 percent Lymanson loam, 
10 to 30 percent slopes; and about 20 percent Jenkinson 
channery clay loam, 10 to 30 percent slopes. These soils 
have the profiles described as representative of the Turk, 
Lymanson, and Jenkinson series. They occupy high, 
prominent ridges in the mountains. The Turk soil is on 
lower foot slopes, the Lymanson soil is on ridges, and 
the Jenkinson soil is on hillsides. 

Included with these soils in mapping are areas of 
Stubbs soils that make up about 15 percent of the acreage 
and areas of noncaleareous soils similar to this Stubbs soil 
that make up about 5 percent. 

Runoff is medium to rapid on the Turk soil and rapid 
on the Lymanson and Jenkinson soils. The hazard of 
erosion is high on the Liymanson and Jenkinson soils and 
moderate to high on the Turk soil. 

Soils of this association are used for range and wildlife 
habitat. (Turk soil in capability unit VIe-1, dryland, and 
Clayey range site, 15 to 19 inch precipitation zone. Ly- 
manson soil in capability unit VIe-9, dryland, and Loamy 
range site, 15 to 19 inch precipitation zone. Jenkinson 
Soil in capability unit VIIe-14, dryland, and Shallow 
Clayey range site, 18 to 19 inch precipitation zone) 


Ulm Series 


The Ulm series consists of nearly level to sloping, well- 
drained soils. ፲ ከ686 soils formed in alluvium derived from 
siltstone and shale. They are on alluvial fans. Slopes 
range from 0 to 10 percent. Elevations range from 4,500 
to 5,000 feet. The average annual precipitation is 10 to 13 
inches, the average annual soil temperature 1s about 51? 
F., and the frost-free season 18 105 to 190 days. The vege- 
tation is western wheatgrass, big sagebrush, and blue 
grama. 

In a representative profile the surface layer is light 
brownish-gray, neutral loam about 3 inches thick. The 
upper part of the subsoil is grayish-brown or brown, 
mildly alkaline clay loam about 15 inches thick. The lower 
part of the subsoil is light brownish-gray, moderately 


alkaline clay loam about 8 inches thick. The substratum is 
light yellowish-brown, strongly alkaline clay loam that 
reaches to a depth of 60 inches or more. 

Permeability is moderate, and the available water 
capacity is high. The effective rooting depth is 60 inches 
or more. 

These soils are used for range, as wildlife habitat, and 
to a lesser extent for irrigated hay, pasture, and small 
grain and for dryland spring wheat and hay. 

Representative profile of Ulm loam, in an area of Fort 
Collins-Ulm association, in the SW14SW1, sec. 23, T. 45 
N., R. 82 W. 


A1—0 to 3 inches, light brownish-gray (10YR 6/2) loam, 
dark grayish brown (10YR 4/2) moist; moderate, 
fine, granular structure; soft, friable, nonsticky and 
nonplastic; many roots; neutral; clear, smooth 
boundary. 

B1—3 to 7 inches, grayish-brown (10YR 5/2) clay loam, dark 
grayish brown (10YR 4/2) moist; strong, fine, sub- 
angular blocky structure; thick discontinuous clay 
films; slightly hard, firm, slightly sticky and slightly 
plastic; many roots; mildly alkaline; clear, smooth 
boundary. 

B2t—7 to 18 inches, brown (10YR 5/8) clay loam, dark 
brown (10YR 4/8) moist; strong, fine, prismatic 
structure parting to strong, fine, subangular blocky; 
thick continuous clay films; very hard, firm, sticky 
and plastic; few roots; mildly alkaline; clear, 
smooth boundary. 

B3ea—18 to 26 inches, light brownish-gray (2.5Y 6/2) clay 
loam, light olive brown (2.5Y 5/4) moist; weak, me- 
dium, prismatic structure parting to moderate, me- 
dium, subangular blocky; thin discontinuous or 
patchy clay films; hard, firm, sticky and plastic; 
many fine threads and concretions of secondary cal- 
cium carbonate; strong effervescence; moderately 
alkaline; gradual, smooth boundary. 

Cca—26 to 60 inches, light yellowish-brown (2.5Y 6/4) clay 
loam, light olive brown (2.5Y 5/4) moist; massive; 
hard, friable, sticky and slightly plastic; few fine 
threads and specks of secondary lime carbonate; 
strong effervescence; strongly alkaline. 

Depth to calcareous material ranges from 12 to 30 inches, 
and thickness of the solum ranges from 15 to 36 inches. Con- 
tent of coarse fragments ranges from 0 to 15 percent but 
typically is less than 5 percent. 

The A1 horizon ranges from 2.5Y to 10YR in hue, from 5 
to T in value when dry and from 8 to 5 when moist, and from 
2 to 4 in chroma when dry or moist. Where the A1 horizon 
has a color value as dark as 5 when dry and 3 when moist, 
it is less than 5 inches thick. It is neutral or mildly alkaline. 

The B2t horizon ranges from 2.5Y to 10YR in hue, is 5 or 
6 in value when dry and 4 or 5 when moist, and ranges from 
2 to 4 in chroma when dry or moist. It is neutral or mildly 
alkaline. In most places it has prismatie structure, but in 
some places it has subangular blocky structure. It is generally 
clay or elay loam and has a clay content of 88 to 50 percent, 

The € horizon ranges from 5Y to 10YR in hue. It is mod- 
erately alkaline or strongly alkaline. 


Ulm loam, 0 to 3 percent slopes (UIA).—This soil is on 
alluvial fans, mainly in stream valleys above creek bot- 
toms on the Middle Fork of Powder River and on Pow- 
der River below Sussex. It has a profile similar to the 
one described as representative of the series, except that 
the surface layer is about 8 inches thick. In some places 
the surface layer is clay loam. 

Included with this soil in mapping are areas of Fort 
Collins and Wyarno soils. 

Runoff is slow, and the hazard of erosion is slight. 

This soil is used for irrigated hay, pasture, and small 
grain. A small acreage 1s used for dryland spring wheat 
and hay and for range. (Capability units IVe-2, dryland, 


80 SOIL SURVEY 


and Ile-2, irrigated; Loamy range site, 10 to 14 inch 
precipitation zone) M 

Ulm loam, 3 to 6 percent slopes (UIB).—This soil is on 
alluvial fans, mainly in valleys above creek bottoms. It 
has a profile similar to the one described as representative 
of the series, except that the surface layer is about 6 inches 
thick. 

Included with this soil in mapping are areas of Fort 
Collins and Wyarno 80115. : 

Runoff is medium, and the hazard of erosion is 
moderate. 

This soil is used for irrigated hay, pasture, and small 
grai and to a lesser extent for dryland spring wheat 
and hay and for range. (Capability units IVe-9, dry- 
land, and IIIe-9, irrigated; Loamy range site, 10 to 14 
inch precipitation zone) .. . 

Ulm-Cushman association (UM).—This association is 
about 40 percent Ulm loam, 6 to 10 percent slopes; about 
25 percent Cushman fine sandy loam, 6 to 20 percent 
slopes; and about 20 percent Maysdorf sandy loam, 
6 to 15 percent slopes. These soils occupy uplands, foot 
slopes, and alluvial fans. The Ulm soil is on alluvial 
fans, mainly at the lower end of the landscape; the 
Cushman soil is on the tops and shoulders of upland 
ridges; and the Maysdorf soil is on hillsides and foot 
slopes. 'These soils are rolling or hilly. 

Included with these soils in mapping are areas of 
Briggsdale soils that make up about 10 percent of the 
acreage and areas of Terry soils that make up about 
5 percent. 

Runoff is medium to rapid, and the hazard of erosion 
is moderate to high. If the cover is destroyed, the hazard 
of wind erosion is high on the Cushman and Maysdorf 
soils, 

Soils of this association are used for range and wildlife 
habitat. (Ulm and Cushman soils in capability unit VIe-2, 
dryland; Maysdorf soil in capability unit Vle-5, dry- 
land. All three soils in Loamy range site, 10 to 14 inch 
precipitation zone) a 

Ulm-Wyarno association (UW).—This association is 
about 50 percent Ulm loam, 0 to 6 percent slopes, and 
about 30 percent Wyarno clay loam, 0 to 6 percent slopes. 
These soils occupy alluvial fans. The areas are mainly 
1% to 34 mile long and 100 feet to 14 mile wide. Generally, 
the Wyarno soil is on the upper end, and the Ulm soil is 
on the lower end of these areas. 

Included with these soils in mapping are areas of 
Stoneham soils that make up about 10 percent of the 
acreage. Also included are areas of Heldt soils that make 
up 5 percent and areas of Limon soils that make up about 
5 percent. 

Runoff is slow to medium, and the hazard of erosion is 
slight to moderate. 

Soils of this association are used for range and wildlife 
habitat. (Ulm soil in capability unit IVe-9, dryland, 
and Loamy range site, 10 to 14 inch precipitation zone. 
Wyarno soil in capability unit IVe-1, dryland, and 
Clayey range site, 10 to 14 inch precipitation zone) 


Valent Series 


The Valent series consists of sloping or moderately 
steep, excessively drained soils. These soils formed in 
wind-laid sand on hillsides. Slopes range from 6 to 90 


percent. Elevations range from 4,500 to 5,500 feet. The 
average annual precipitation is 10 to 12 inches, the 
average annual soil temperature is about 52° F., and the 
frost-free season is 105 to 190 days. The vegetation is 
Indian ricegrass and prairie sandreed. 

In a representative profile the surface layer is light 
brownish-gray, neutral loamy sand about 2 inches thick. 
The underlying layer is pale-olive or light brownish-gray, 
neutral fine sand that reaches to a depth of 60 inches or 
more. 

Permeability is rapid, and the available water capacity 
is low. The effective rooting depth is 60 inches or more. 

"These soils are used for range and wildlife habitat. 

Representative profile of Valent loamy sand in the 
NEA NEA, sec. 4, T. 45 N., R. [8 W. 

A1—0 to 2 inches, light brownish-gray (2.5Y 6/2) loamy 
sand, grayish brown (2.5Y 5/2) moist; weak, coarse, 
crumb structure crushing to single grained; loose; 
neutral; elear, smooth boundary. 

C1—2 to 12 inches, pale-olive (5Y 6/4) fine sand, light 
olive brown (2.5Y 5/4) moist; single grained; loose; 
many roots; many, fine, dark grayish-brown sand 
grains in matrix; neutral; clear, smooth boundary. 
to 60 inches, light brownish-gray (2.5Y 6/2) fine 
sand, olive brown (2.5Y 4/4) moist; weak, coarse, 
crumb structure crushing to single grained; loose; 
many roots in upper 13 inches but few below; many, 
SC dark grayish-brown sand grains in matrix; neu- 
tral. 


Depth to bedrock is more than 40 inches and, in most places, 
more than 60 inches. Depth to ealeareous material generally 
is 60 inches or more. Content of coarse fragments ranges 
from 0 to 5 percent but typically is less than 2 percent. 

The Al horizon ranges from 2.5Y to 10YR in hue, is 5 
or 6 in value when dry and ranges from 3 to 5 when moist, 
and is 2 or 3 in chroma when dry or moist. Tt typically is 
less than 6 inches thick. It ranges from slightly acid to 
mildly alkaline. 

The C horizon ranges from 5Y to 10YR in hue, is 5 or 
6 in value when dry and 4 or 5 when moist, and ranges 
from 2 to 5 in ehroma when dry or moist. It is generally 
fine sand, but the content of clay ranges from 0 to 12 per- 
cent. Tt is neutral or mildly alkaline. 

Valent-Cushman association (VC).—'This association is 
about 30 percent Valent loamy sand, 6 to 20 percent 
slopes; about 95 percent Cushman fine sandy loam, 6 to 
20 percent slopes; and about 95 percent 'lassel sandy 
loam, 15 to 40 percent slopes. The Valent soil has the 
profile described as representative of the Valent series. 
These soils occupy uplands. Generally, the Valent. soil 
is on the leeward sides of hills, the Cushman soil is on 
the upper hillsides, and the Tassel soil is on ridges. 
These soils are rolling to steep. 

Included with these soils in mapping are areas of soils 
that are similar to this Tassel soil and that make up about 
10 percent of the acreage. These soils differ from the 
Tassel soil in that they are noncalcareous. Also included 
are areas of Terry soils that make up about 5 percent of 
the acreage, sandstone Rock outcrop that makes up about 
5 percent, and blowout areas that make up about 5 percent. 

Runoff is slow to medium on the Cushman and Valent 
soils and rapid on the Tassel soil. The hazard of water 
erosion is slight to moderate on the Cushman and Valent 
soils and high on the Tassel soil. If the cover is destroyed, 
the hazard of wind erosion is very high on the Valent 
soil and high on the Cushman and Tassel soils. 

Soils of this association are used for range and wildlife 
habitat. (Valent soil in capability unit VITe-15, dry- 
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land, and Sands range site, 10 to 14 inch precipitation 
zone. Cushman soil in capability unit Vle-2, dryland, 
and Loamy range site, 10 to 14 inch precipitation zone. 
Tassel soil in eapability unit VIIe-14, dryland, and 
Shallow Sandy range site, 10 to 14 inch precipitation 
zone) 


Wetterhorn Series 


The Wetterhorn series consists of sloping or mod- 
erately steep, well-drained soils. These soils formed in 
residuum weathered from sandstone and shale. They are 
on timbered hillsides in the mountains. Slopes range 
from 6 to 20 pereent. Elevations range from 7,500 to 
9,000 feet. The average annual precipitation is 18 to 19 
inches, and the average annual soil temperature is about 
40? T. The frost-free season 18 60 to በ8 days, although 
frost can occur during any month. The vegetation is 
lodgepole pine. 

In a representative profile about 1 inch of forest litter 
covers a surface layer of grayish-brown, slightly acid 
sandy loam about 4 inches thick. The upper part of the 
subsurface layer is very pale brown, medium acid very 
fine sandy loam about 6 inches thick, and the lower part 
is brown, medium acid clay loam that is mixed with 
material from the upper part of the subsurface layer and 
is about 5 inches thick. The subsoil is yellowish-brown, 
slightly acid clay loam or stony clay loam, about 51 inches 
thick, that is underlain by sandstone at a depth of about 
36 inches, 

Permeability is moderately slow, and the available 
water capacity 18 moderate. The effective rooting depth 
is 20 to 40 inches, 

These soils are used as woodland, wildlife habitat, and 
watershed. 

Representative profile of Wetterhorn sandy loam, in an 
area of Sanford-Wetterhorn association, near the center 
of sec. 8, T. 46 N., R. 85 W. 


O1—1 inch to 0, muleh of pine needles (forest litter). 

A1—0 to 4 inches, grayish-brown (10YR 5/2) sandy loam, 
dark grayish brown (10YR 4/2) moist; moderate, 
thin, platy structure; soft, very friable; few roots; 
slightly acid; clear, smooth boundary. 

A2—4 to 10 inches, very pale brown (10YR 7/8) very fine 
sandy loam, brown(10YR 5/3) moist; strong, very 
fine, angular blocky structure; soft, very friable; 
very few roots; medium acid ; abrupt, smooth bound- 
ary. 

A&B—10 to 15 inches, brown (10YR 5/3) clay loam. dark 
brown (10YR 4/3) moist; many bleached sand grains 
and specks of A2 material throughout matrix; strong, 
fine, angular blocky structure; thick continuous clay 
films on all ped faces; slightly hard, firm, sticky 
and plastic; very few roots; medium acid; clear, 
smooth boundary. 

B21t—15 to 20 inches, yellowish-brown (10YR 5/4) clay loam, 
dark yellowish brown (10YR 4/4) moist; weak, 
coarse, angular blocky structure; thin discontinuous 
clay films; hard, firm, very sticky and plastic; 
scattered roots; slightly acid; clear, smooth bound- 


ary. 

B22t—20 to 36 inches, yellowish-brown (10YR 5/4) stony 
clay loam, dark yellowish brown (10YR 4/4) moist; 
moderate, medium, angular blocky structure; no visi- 
ble clay films; 15 to 25 percent of soil mass is angu- 
Jar sandstone fragments; very hard, extremely 
firm, very sticky and plastic; slightly acid: clear. 
smooth boundary. 

R—36 inches, yellowish-brown, noncalcareous sandstone. 


Depth to bedrock and thickness of the solum range from 
20 to 40 inches. Content of coarse fragments ranges from 
10 to 80 percent. These soils range from medium acid to 
neutral throughout the profile. 

The Al horizon ranges from 2.5Y to 10YR in hue, is 5 
or 6 in value when dry and 4 or 5 when moist, and ranges 
from 2 to 4 in chroma when dry or moist. It ranges from 1 
to 5 inches in thickness. The A2 horizon ranges from 10YR 
to 5YR in hue, ranges from 5 to 7 in value when dry and is 
4 or 5 when moist, and ranges from 8 to 5 in chroma when 
dry or moist. 

The B2t horizon ranges from 10YR to 5¥R in hue, is 5 
or በ in value when dry and 4 or 5 when moist, and is 8 
or 4 in chroma when dry or moist. It is generally stony clay 
loam, but in places it ranges to stony clay. The content of 
clay ranges from 35 to 50 percent. 

In some places there is a (5 horizon 8 to 10 inches thick. 
In these places the C horizon ranges from 10YR to 5YR in 
hue. 

Wetterhorn soils are mapped in an association with Sanford 
soils. 


Wolf Series 


The Wolf series consists of nearly level to moderately 
Steep, well-drained soils. These soils formed in alluvium 
on high terraces and hillsides, mainly on the mesa near 
Mayoworth. Slopes range from 0 to 15 percent. Elevations 
range from 5,000 to 5,500 feet. The average annual pre- 
cipitation is 15 to 14 inches, the average annual soil 
temperature is 50? to 51° F., and the frost-free season is 
95 to 110 days. The vegetation is western wheatgrass, blue 
grama, and big sagebrush, 

In a representative profile the surface layer is grayish- 
brown, neutral loam about 4 inches thick. The upper part 
of the subsoil is brown, mildly alkaline clay loam about 
6 inches thick, and the lower part is light brownish-gray, 
moderately alkaline clay loam about 4 inches thick. The 
substratum is white or light brownish-gray, moderately 
alkaline gravelly clay loam that reaches to a depth of 
60 inches or more. 

Permeability is moderate, and the available water 
capacity is high. The effective rooting depth is 60 inches 
or more. 

These soils are used for range and wildlife habitat. 

Representative profile of Wolf loam, in an area of 
Wolf-Cragola association, in the SEY4SE1/4 sec. 9, T. 45 
N., R. 82 W. 

A1—0 to 4 inches, grayish-brown (10YR 5/2) loam, very 
dark grayish brown (10YR 3/2) moist; moderate, 
fine, granular structure; soft, very friable; 5 percent 
gravel; neutral; gradual, smooth boundary. 

B2t—4 to 10 inches, brown (10YR 5/3) clay loam, dark 
brown (10YR 3/3) moist; strong, medium, prismatic 
structure parting to strong, fine, angular blocky; 
slightly hard, friable; peds are very hard; thin, con- 
tinuous, waxlike coatings on ped faces; waxlike 
coatings and fillings on inside of root channels and 
pores; 8 percent gravel; mildly alkaline; gradual, 
smooth boundary. 

B3ea—10 to 14 inches, light brownish-gray (10YR 6/2) clay 
loam, grayish brown (10YR 5/2) moist; moderate, 
medium, prismatie structure parting to moderate, 
medium, subangular blocky; slightly hard, very 
friable; peds are very hard; few, thin, glossy patches 
on ped faces; 10 percent gravel; visible secondary 
calcium carbonate occuring as concretions; strong 
effervescence; moderately alkaline; gradual, smooth 
boundary. 

OClca—14 to 30 inches, white (10YR 8/2) gravelly clay loam, 
light brownish gray (10YR 6/2) moist; massive; 
hard, very friable; 20 percent secondary calcium 
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enrbonate occurring as coneretions, in finely divided, 
marllike forms, and as coatings on gravel fragments; 
violent effervescence; moderately alkaline; diffuse, 
smooth boundary. 

C2ca—30 to 60 inches, light brownish-gray (10YR 6/2) grav- 
elly clay loam, grayish brown (10YR 5/2) moist; 
massive; hard, very friable; visible secondary cal- 
cium carbonate occurring as concretions and in thin 
seams and streaks: 25 percent gravel; violent effer- 
vescence; moderately alkaline. 

Depth to calcareous material ranges from 6 to 11 inches. 
Content of coarse fragments ranges from 0 to 85 percent but 
typically is less than 15 percent in the solum and more than 
15 percent above a depth of 40 inches in the C horizon. 

The Al horizon ranges from 2.5Y to 10YR in hue, is 4 or 8 
in value when dry and 2 or 8 when moist, and is 2 or 8 in 
chroma when dry or moist. | 

The B2t horizon ranges from 2.5Y to 10YR in hue, is 4 or 
5 in value when dry and 2 or 8 when moist, and is 2 or 3 in 
chroma when dry or moist. It is neutral or mildly alkaline. 

The Cea horizon ranges from 2.5Y to 10YR in hue. It is 
moderately alkaline or strongly alkaline. The calcium car- 
bonate equivalent in the strongest part of the Cca horizon 
ranges from 15 to 30 percent. 

Wolf-Cragola association (WC).—This association is 
about 50 percent Wolf loam, በ to 15 percent slopes, and 
about 30 percent Cragola very gravelly loam, 10 to 40 
percent slopes, The Wolf soil has the profile described as 
representative of the Wolf series. The Wolf soil 15 on 
hillsides, and the Cragola soil is on ridges. . 

Included with these soils in mapping are areas of Big 
Horn and Shingle soils that make up about 10 percent of 
the acreage. . . i | 

Runoff is medium to rapid on the Wolf soil and rapid 
on the Cragola soil. The hazard of erosion is moderate to 
high on the Wolf soil and high on the Cragola soil. 

Soils of this association are used for range and wildlife 
habitat. (Wolf soil in capability unit, VIe-2, dryland, and 
Loamy range site, 10 to 14 inch precipitation zone. Cra- 
gola soil in capability unit VIIe-14, dryland, and Shallow 
Clayey range site, 10 to 14 inch precipitation zone) 


Woosley Series 


The Woosley series consists of sloping or moderately 
steep, well-drained soils. These soils formed in residuum 
weathered from limestone on mountain hillsides. Slopes 
range from 6 to 20 percent. Elevations range from 7,800 
to 9,000 feet. The average annual precipitation is 17 to 18 
inches, and the average annual soil temperature is about 
42° F. The frost-free season is 60 to 65 days, although 
frost can occur during any month. The vegetation is big 
sagebrush, Idaho fescue, and Columbia needlegrass. 

In a representative profile the surface layer is dark 
grayish-brown, neutral loam about 9 inches thick. The 
upper part of the subsoil 18 grayish-brown or brown, 
neutral loam or clay loam about 17 inches thick, and the 
lower part is light brownish-gray, moderately alkaline 
loam about 4 inches thick. The substratum is light brown- 
ish-gray, moderately alkaline loam, about 5 inches thick, 
that is underlain by hard limestone at a depth of about 
35 inches. 

Permeability is moderate, and the available water ca- 
pacity is moderate. The effective rooting depth is 20 to 40 
inches. 

These soils are used for range and wildlife habitat. 

Representative profile of Woosley loam, in an area of 


Nathrop-Woosley association, one-fourth of a mile west 
of the northeast corner of sec. 6, T. 45 N., R. 84 W. 


A1—0 to 9 inches, dark grayish-brown (10YR 4/2) loam, 
very dark brown (10YR 2/2) moist; weak, medium, 
subangular blocky structure parting to strong, fine, 
granular; soft, very friable; 5 percent fine limestone 
gravel; neutral; clear, smooth boundary. 

B1—9 to 12 inches, grayish-brown (10YR 5/2) loam, very 
dark grayish brown (10YR 3/2) moist; moderate, 
medium, prismatic structure parting to moderate, 
medium, subangular blocky; hard, very friable; 10 
pereent fine limestone gravel; thin glossy patches on 
some ped faces; neutral; clear, smooth boundary. 
to 26 inches, brown (10YR 5/3) clay loam, dark 
brown (10YR 4/3) moist; moderate, medium, pris- 
matie structure parting to moderate, medium, sub- 
angular blocky; hard, friable; 10 percent fine lime- 
stone gravel; thin, continuous, waxlike coatings on 
ped faces; thin waxlike coatings on inside of root 
channels; neutral; clear, smooth boundary. 

B3ca—26 to 30 inches, light brownish-gray (10YR 6/2) loam, 
dark grayish brown (10YR 4/2) moist; weak, me- 
dium, subangular blocky structure; hard, very fri- 
able; few, thin, glossy patches on ped faces; 10 
pereent fine limestone gravel; visible secondary cal- 
eium carbonate occurring as concretions and in thin 
seams and streaks; strong effervescence; moderately 
alkaline; gradual, smooth boundary. 

Cca—30 to 35 inches, light brownish-gray (10YR 6/2) loam, 
dark grayish brown (10YR 4/2) moist; massive; hard, 
very friable; 10 percent fine limestone gravel; visi- 
ble secondary calcium carbonate occurring as con- 
erections and in thin seams and streaks;' strong 
effervescence; moderately alkaline; gradual, smooth 
boundary. 

R—385 inches, hard limestone bedrock. 


Depth to bedrock and thickness of the solum range from 
20 to 40 inches. Depth to calcareous material ranges from 
15 to 80 inches. Content of coarse fragments ranges from 
5 to 15 percent. The fragments are mostly fine limestone 
gravel. 

The A1 horizon ranges from 2.5Y to 10YR in hue, is 4 
or 5 in value when dry and 2 or 3 when moist, and is 2 or 
8 in chroma when dry or moist. It is slightly acid or neutral. 
This horizon is soft or slightly hard when dry. 

The B2t horizon ranges from 10YR to 7.5YR in hue, is 
5 or 6 in value when dry and 4 or 5 when moist, and ranges 
from 2 to 4 in ehroma when dry or moist. Tt is neutral or 
mildly alkaline. In most places the primary structure is 
prismatic, but in some places it is subangular blocky. It is 
generally clay loam and the clay content ranges *rom 18 
to 35 percent. 

The Ceca horizon ranges from 10YR to 2.5Y in hue. It is 
moderately alkaline or strongly alkaline. The calcium carbo- 
nate equivalent of the fine earth ranges from 6 to about 
15 percent. 

Woosley soils are mapped in associations with Decross and 
Nathrop soils. 


Worf Series 


The Wort series consists of sloping to steep, woll- 
drained soils. These soils formed in residuum weathered 
from sandstone and siltstone on hillsides and ridges. 
Slopes range from 6 to 30 percent. Elevations range from 
4,500 to 5,200 feet. The average annual precipitation is 
10 to 18 inches, the average annual soll temperature is 
about 50° F., and the frost-free season is 100 to 120 days. 
TE vegetation is western wheatgrass and threadleaf 
sedge, 

In a representative profile the surface layer is grayish- 
brown, mildly alkaline loam about 8 inches thick. The up- 
per part of the subsoil is grayish-brown or brown, mildly 
alkaline loam or clay loam about 6 inches thick, and the 
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lower part is light yellowish-brown, moderately alkaline 
loam, about 5 inches thick, that is underlain by inter- 
bedded shale and loamstone at a depth of about 14 inches. 

Permeability is moderate, and the available water ca- 
pacity is low. The effective rooting depth is 10 to 20 inches. 

These soils are used for range and wildlife habitat. 

Representative profile of Worf loam, in an area of 
Brigesdale-Worf association, rolling, in the NW1 sec. 
21, T. 45 N., R. 80 W. 


Al1—0 to 3 inches, grayish-brown (10YR 5/2) loam, dark 
grayish brown (10YR 4/2) moist; strong, very fine, 
granular structure; soft, very friable; mildly alka- 
line; clear, smooth boundary. 

B1—3 to 5 inches, grayish-brown (10YR 5/2) loam, dark 
grayish brown (10YR 4/2) moist; weak, medium, 
subangular blocky structure parting to moderate, 
very fine, granular; slightly hard, very friable; few, 
thin, patchy clay films on vertical ped faces; mildly 
alkaline; clear, smooth boundary. 
to 9 inches, brown (10YR 5/3) clay loam, dark 
brown (10YR 4/3) moist; moderate, fine, prismatic 
structure parting to moderate, fine, subangular 
blocky; slightly hard, very friable; individual ag- 
gregates are hard; many, thin, patehy clay films 
on horizontal and vertical faces of soil aggregates; 
mildly alkaline; clear, wavy boundary. 

9 to 14 inches, light yellowish-brown (2.5Y 6/3) loam, 
light olive brown (2.5Y 5/8) moist; moderate, me- 
dium, subangnular blocky structure; hard, very fri- 
nble; few, thin, pntchy elay films, mainly on vertical 
faces of soil aggregates; visible secondary calcium 
carbonate occurring as concretions and in thin seams 
nnd streaks; strong effervescence; moderately nlka- 
line; gradual, wavy boundary. 

C—414 inches, interbedded, calcareous shale and loamstone. 


B2t—5 


B3ca 


Depth to bedrock ranges from 10 to 20 inches, and depth 
to calcareous material ranges from 4 to 10 inches, Content 
of coarse fragments ranges from 0 to 15 percent but typically 
is less than 5 percent. The fragments are mainly shale. 

The A1 horizon ranges from 2.5Y to 10YR in hne, 18 5 or 
6 in value when dry or 3 or 4 when moist, and is 2 or 3 
in chroma when dry or moist. Where the Al horizon has a 
color value as dark as 5 when dry and 3 when moist, it is 
less than 5 inches thick. It is soft or slightly hard when 
dry. The A1 and B2t horizons are neutral or mildly alkaline. 

The B2t horizon ranges from 2.5Y to 7.5YR in hue, is 5 
or 6 in value when dry and 4 or 5 when moist, And ranges 
from 2 to 4 in chroma when dry or moist. Tt is generally 
clay loam that has a clay content ranging from 18 to 35 
percent. 

The Cea horizon, if present, ranges from 5ኛ to 10YR in 
hue. It is moderately alkaline or strongly alkaline. 

Worf soils are mapped in associntions with Briggsdale and 
Shingle soils. 


Wormser Series 


The Wormser series consists of sloping or moderately 
steep, well-drained soils. These soils formed in residuum 
weathered from shale on hillsides. Slopes range from 6 
to 15 percent. Elevations range from 5,500 to 6,000 feet. 
The average annual precipitation is 12 to 14 inches, the 
average annual soil temperature is abont, 49° F., and the 
frost-free season is 95 to 110 days. The vegetation is 
western wheatgrass, green needlegrass, and big sagebrush. 

In a representative profile the surface layer is gravish- 
brown, neutral silt loam about 3 inches thick. The subsoil 
is grayish-brown or brown, neutral or mildly alkaline clay 
loam about 16 inches thick. The substratum is grayish- 
brown, moderately alkaline clay loam, about 6 inches 
thick, that is underlain by shale bedrock at a depth of 
about 25 inches. 


Permeability is moderately slow, and the available 
water capacity is moderate. The effective rooting depth is 
20 to 40 inches. 

These soils are used for range, as wildlife habitat, and 
in one area for dryland hay and small grain. 

Representative profile of Wormser silt loam, in an area 
of Wormser-Shirk association, in the NWY4ZNEY, sec. 16, 
T. 41 N., R. 81 W. 


A1—0 to 3 inches, grayish-brown (10YR 5/2) silt loam, very 
dark grayish brown (10YR 3/2) moist; moderate to 
Strong, very fine, granular structure; soft, very fri- 
able; neutral; clear, smooth boundary. 

B1—3 to 6 inches, grayish-brown (10YR 5/3) clay loam, dark 
brown (10YR 3/3) moist; weak to moderate, me- 
dium, prismatic structure parting to moderate, fine, 
subangular blocky; slightly hard, very friable; in- 
dividual aggregates are hard; moderate, thin, patchy 
clay films on both horizontal and vertical faces of 
soil aggregates; neutral: clear, smooth boundary. 

B2t—6 to 14 inches, brown (10YR 5/8) clay loam, dark brown 
(10YR 3/3) moist; moderate, medium, prismatic 
structure parting to moderate to strong, medium, 
subangular blocky; hard, very friable; individual 
aggregates are extremely hard; thin continuous clay 
films; mildly alkaline; clear, wavy boundary. 

B3ca—14 to 19 inches, grayish-brown (10YR 5/2) clay loam, 
dark grayish brown (10YR 4/2) moist; weak to 
moderate, medium, subangular blocky structure; 
hard, friable; few, thin, patchy clay films on aggre- 
gate faces; calcium carbonate occurring as concre- 
tions and in thin seams and streaks; strong effer- 
vescence; mildly alkaline; gradual, wavy boundary. 

Clea—19 to 25 inches, grayish-brown (10YR 5/2) clay loam, 
dark grayish brown (10YR 4/2) moist; massive; 
hard, friable; visible secondary caleium carbonate 
occurring as concretions and in thin seams and 
streaks; violent effervescence; moderately alkaline; 
clear, wavy boundary, 

C2—25 inches, shale bedrock. 

Depth to bedrock ranges from 20 to 40 inches, and depth 
to calcareous material ranges from 12 to 18 inches. Content 
of coarse fragments ranges from 0 to 20 percent but typically 
increases as depth increases, The fragments are shale chips. 

The A1 horizon ranges from 2.5Y to 10YR in hue, is 4 or 5 
in value when dry and 2 or 3 when moist, and ranges from 
1 to 3 in ehroma when dry or moist. It ranges from slightly 
acid to mildly alkaline. 

The B2t horizon ranges from 2.5Y to 10YR in hue, is 4 or 5 
in value when dry and 2 or 8 when moist, and is 2 or 3 in 
chroma when dry or moist. It is neutral or mildly alkaline. 
Tt is generally clay loam, but the content of clay ranges from 
38 to 50 vereent. 

The B3ca and Cca horizons range from 2.5Y to T5YR in 
hue. They range from mildly alkaline to strongly alkaline. 
They are generally clay loam, but in some places they are 
channery clay loam. 


Wormser-Englewood association (WE).—This associa- 
tion is about 50 percent, Wormser silt loam, 6 to 15 percent 
slopes, and about 30 percent Englewood silty clay loam. 6 
to 10 percent slopes. The Englewood soil has the profile 
described as representative of the Englewood series. These 
soils oecupy hillsides and foot slopes. The Wormser soil 
is on hillsides on the upper parts of the landscape, and 
the Englewood soil is on foot slopes on the lower parts of 
the landscape. 

Included with these soils in mapping are areas of Shirk 
soils that make up about 15 percent of the acreage and 
areas of Moret soils that make up about 5 percent. 

Runoff is medium to rapid, and the hazard of erosion is 
moderate to high. 

Soils of this association are used for range and wildlife 
habitat. (Capability unit VIe-1, dryland; Clayey range 
site, 10 to 14 inch precipitation zone) 
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Wormser-Shirk association (WM).—This association is 
about 45 percent Wormser silt loam, 6 to 15 percent 
slopes; about 95 percent Shirk clay loam, 10 to 20 percent 
slopes; and about 15 percent Moret clay loam, 10 to 30 
percent slopes. These soils have the profiles described as 
representative of the Wormser and Shirk series. They 
occupy uplands and long hillsides, mainly on Tisdale 
Mountain in the south-central part of the survey area. 
The Wormser soil is on the lower hillsides, the Shirk soil 
is on the upper hillsides, and the Moret soil 3s on ridge 
crests and the shoulders of ridges. 

Included with these soils in mapping are areas of En- 
glewood soils that make up about 10 percent of the acre- 
age and very shallow soils similar to this Moret soil that 
make up about 5 percent. 

Runoff is medium to rapid on the Wormser soil and 
rapid on the Shirk and Moret soils. The hazard of erosion 
is moderate to high on the Wormser soil and high on the 
Shirk and Moret soils. 

Soils of this association are used mainly for range and 
wildlife habitat, but small areas on the top of Tisdale 
Mountain are used for dryland hay and small grain. 
(Wormser soil in capability unit Vle-1, dryland, and 
Clayey range site, 10 to 14 inch precipitation zone. Shirk 
soil on capability unit Vle-2, dryland; Moret soil in ca- 
pability unit VITe-14, dryland. Shirk and Moret soils in 
Shallow Clayey range site, 10 to 14 inch precipitation 
zone) 


Wyarno Series 


The Wyarno series consists of nearly level to moderately 
steep, well-drained soils. These soils formed in alhivium 
derived from shale. They are on alluvial fans. Slopes 
range from በ to 15 percent. Elevations range from 4,800 
to 5,200 feet. The average annual precipitation is 11 to 
13 inches, the average annual soil temperature is about 51? 
F., and the frost-free season is 105 to 190 days. The vege- 
tation is western wheatgrass, green necdlegrass, and big 
sagebrush. 

In a representative profile the surface layer is grayish- 
brown, neutral clay loam about 4 inches thick. 'The upper 
part of the subsoil is brown, mildly alkaline clay about 6 
inches thick, and the lower part is light olive-brown, mod- 
erately alkaline clay loam about 3 inches thick. The sub- 
stratum is light olive-brown, moderately alkaline clay 
loam that reaches to a depth of 60 inches or moro. 

Permeability is moderately slow, and the available 
water capacity is high. The effective rooting depth is 60 
inches or more. 

These soils are used for range: for irrigated hay, pas- 
ture, and small grain; for dryland spring wheat and hay ; 
and as wildlife habitat. 

Representative profile of Wyarno clay loam. in an area 
of Wyarno-Limon association, in the NW, NW, sec. 31, 
T. 46 N., R. 81 W. 


A1—0 to 4 inches. grayish-brown (10YR 5/8) clay loam, 
dark grayish brown (10YR 4/2) moist; moderate, 
fine, granular structure; soft, very friable: many 
grass roots; neutral; gradual, smooth boundary. 

B2t—4 to 10 inches, brown (10YR 5/3) clay, dark brown 
(iOYR 4/3) moist: moderate, medium, prismatie 
structure parting to moderate, medium, subangular 
blocky; hard, friable, plastic; peds are extremely 
hard; thin, nearly continuons, waxlike coatings on 
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ped faces and in root channels; mildly alkaline; 
clear, wavy boundary. 

B3ca—10 to 18 inches, light olive-brown (2.5Y 5/3) clay loam, 
olive brown (2.5Y 4/3) moist; weak, medium, pris- 
matic strueture parting to weak, medium, subangular 
blocky; very hard, very firm, very plastic; peds are 
extremely hard; few, thin, glossy patches on ped 
faces and inconsistent waxlike coatings in some 
root channels; some ealeium carbonate accumulation 
occurring as soft concretions and in thin seams; 
slight effervescence; moderately alkaline; diffuse, 
wavy boundary. 

Cen—18 to GO inches, light olive-brown (2.5Y 5/4) clay loam, 
olive brown (2.5Y 4/4) moist; massive; very hard, 
very firm, plastic; continuous accumulation of sec- 
ondary calcium carbonate occurring as soft concre- 
tions and in thin seams; strong effervescence; mod- 
erately alkaline. 

Depth to calcareous material ranges from 6 to 12 inches. 
Content of coarse fragments ranges from 0 to 15 percent but 
typically is less than 10 percent. 

The Al horizon ranges from 2.5Y to 10YR in hue, is 5 or 
6 in value when dry and 8 or 4 when moist, and is 2 or 3 
in chroma when dry or moist. Where the A horizon has a 
color value as dark as 5 when dry and 3 when moist, it is 
less than 5 inches thick. In most places the primary structure 
is granular or crumb. This horizon is soft or slightly hard 
when dry. The A and B2t horizons are neutral or mildly 
alkaline. 

The B2t horizon ranges from 2.5Y to 7.5YR in hue, is 5 or 6 
in value when dry and 4 or 5 when moist, and ranges from 2 
to 4 in chroma when dry or moist. In most places the pri- 
mary structure is prismatic, but in some places it is blocky 
or subangular bloeky. Content of clay ranges from 85 to 50 
percent. 

The Cea horizon ranges from 2.5Y to 10YR in hue. It is 
moderntely alkaline or strongly alkaline. It is generally 
clay loam, but in places it is clay. 


Wyarno clay loam, 0 to 3 percent slopes (WnA).—This 
soil is on alluvial fans, mainly in stream valleys above 
flood plains. It has a profile similar to the one described 
as representative of the serles, except that the surface 
layer ranges from silt loam to silty clay loam and is 6 
inches thick. Most areas of this soil have a surface laver 
of clay loam. 

Included with this soil in mapping are some areas of 
Limon, Heldt, and Ulm soils. 

Runoff is slow, and the hazard of erosion is slight. 

This soil is used for irrigated hay, pasture, and small 
grain; for dryland small grain and hay; and for range. 
(Capability units IVs-1, dryland, and ፲፲5-16, irrigated; 
Clayey range site, 10 to 14 inch precipitation zone) 

Wyarno clay loam, 3 to 6 percent slopes (WnB).—This 
Soil is on alluvial fans, in stream valleys, and in lower- 
lying arens adjacent to uplands. It has a profile similar 
to the one described as representative of the series, except 
that the surface layer is elay loam about 6 inches thick. 
The surface layer 18 silt loam or silty clay loam in some 
places but 18 clay loam in most places. 

Included with this soil in mapping are areas of Heldt 
and Limon soils and small areas of Wyarno soils that 
have stronger slopes than 6 percent. 

Runoff is medium, and the hazard of erosion is mod- 
erate, 

This soil is used for irrigated hav, pasture. and small 
grain; for dryland spring wheat and hay: and for range. 
(Capability units IVe-1, dryland, and TITe-1, irrigated; 
Clayey range site, 10 to 14 1nch precipitation zone) 

Wyarno-Limon association (WO).—This association is 
about 40 percent Wyarno clay loam, 0 to 6 percent slopes, 
and about 35 percent Limon silty clay, 0 to 6 percent 
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slopes. The Wyarno soil has the profile described as rep- 
resentative of the Wyarno series. These soils occupy allu- 
vial fans. Generally, the Wyarno soil is at the lower end 
of the landscape, and the Limon soil is at the upper end 
of the landscape. In some areas, particularly along Four- 
mile Creek, the Absted and Stoneham soils that normally 
are inclusions occupy as much as 15 to 20 percent of the 
acreage. 

Included with these soils in mapping are areas of Ab- 
sted soils that make up about 10 percent of the acreage, 
areas of Stoneham soils that make up about 10 percent, 
and areas of Heldt soils that make up about 5 percent. 

Runoff is slow to medium, and the hazard of erosion is 
slight to moderate. 

Soils of this association are used for range and wildlife 
habitat. (Capability unit IVe-1, dryland; Clayey range 
site, 10 to 14 inch precipitation zone) 

Wyarno-Stoneham association (WY].—This association 
is about 50 percent Wyarno clay loam, 6 to 10 percent 
slopes, and about 30 percent Stoneham sandy loam, 6 to 90 
percent slopes. These soils occupy alluvial fans in valleys 
between upland ridges. The Wvarno soil is on the lower 
positions, and the Stoneham soil is on the upper positions, 
adiacent to uplands. 

Included with these soils in mapping are areas of Ulm 
soils that make up about 10 percent of the acreage, areas 
of Ascalon soils that make up about 5 percent, and areas of 
Zigweid soils that make up about 5 percent. 

Runoff is medium to rapid on Wvarno soil and medium 
to rapid on the Stoneham soil, The hazard of erosion is 
moderate to high on the Wyarno soil. The hazard of water 
erosion is moderate or high on the Stoneham soil. and if 
the cover is disturbed, the hazard of wind erosion is high. 

Soils of this association are used for range and wildlife 
habitat. (Wyarno soil in capability mit VIe-1, dryland, 
and Clayey range site, 10 to 14 inch precipitation zone. 
Stoneham soil in capability unit VIe-9, dryland. and 
Loamy range site, 10 to 14 inch precipitation zone) 


Zigweid Series 


The Zigweid series consists of nearly level to moderately 
steep, well-drained soils. These soils formed in alluvinm 
derived from sandstone and siltstone. They are on alluvial 
fans. Slopes range from 0 to 20 percent. Elevations range 
from 4,500 to 5,200 feet. The average annual precipitation 
is 11 to 12 inches, the average annual soil temperature is 
about 50° F., and the frost-free season is 100 to 115 days. 
The vegetation is western wheatgrass, threadleaf sedge. 
and blue grama. 

In a representative profile the surface laver is light 
brownish-gray or grayish-brown, mildly alkaline loam 
about 6 inches thick. The subsoil is grayish-brown or light 
brownish-eray, moderately alkaline loam abont 14 inches 
thick. The substratum is light brownish-gray or grayish- 
brown, moderately alkaline Joam that reaches to a depth 
of 60 inches or more. 

Permeability is moderate, and the available water ca- 
pacity is high. Tne effective rooting depth is 60 inches or 
more. 

These soils are used for range, as wildlife habitat, and 
to a minor extent for irrigated hay and small grain. 

Representative profile of Zigweid loam, in an area of 


Kim-Zigweid association, moderately steep, near the west 
quarter corner of sec, 29, T. 44 N., R. 82 W. 


A11—0 to 2 inches, light brownish-gray (2.5Y 6/2) loam, 
dark grayish brown (2.5Y 4/2) moist; weak, thin, 
platy structure parting to moderate, fine, crumb; 
Soft, frinble, slightly sticky and slightly plastie; 
mildly alkaline; clear, smooth boundary. 

A12—2 to 6 inches, grayish-brown (2.5Y 5/2) loam, dark gray- 
ish brown (2.5Y 4/2) moist; moderate, medium, 
erumb structure; soft, friable, slightly sticky and 
slightly plastic; many roots; mildly alkaline; clear, 
smooth boundary. 

B2—6 to 14 inches, grayish-brown (2.5Y 5/2) loam, dark 
grayish brown (2.5Y 4/2) moist; weak, medium, 
prismatie strueture parting to moderate, medium, 
subangular blocky; slightly hard, friable, slightly 
Sticky and slightly plastic; common roots; slight ef- 
fervescence; moderately alkaline; clear, smooth 
boundary, 

B3ca—14 to 20 inches, light brownish-gray (2.5Y 6/2) loam, 
grayish brown (2.5Y 5/2) moist; weak, coarse, sub- 
angular bloeky structure; slightly hard, friable, 
Sticky and slightly plastic; few roots; many fine 
seams and coneretions of secondary calcium car- 
bonate; strong effervescence; moderately alkaline; 
gradual, wavy boundary. 

Clea-——20 to 36 inches, light brownish-gray (2.5Y 6/2) loam, 
grayish brown (2.5Y 5/2) moist; massive; slightly 
hard, friable, slightly sticky and slightly plastic; 
many fine stams and concretions of secondary caleinm 
carbonate; strong effervescence; moderately alkaline; 
gradual, wavy boundary. 

80 to 60 inches, grayish-brown (2.8Y 5/2) loam, dark 
grayish brown (2.5Y 4/2) moist; massive; slightly 
hard, friable, slightly sticky and slightly plastic; 
many fine seams and concretions of secondary cal- 
cium carbonate; strong effervescence; moderately 
alkaline. 


C2ca 


Depth to calcareous material ranges from በ to 6 inches. 
Content of coarse fragments ranges from 0 to 15 percent but 
typically is less than 5 percent. These fragments are gen- 
erally shale chips. 

The Al horizon ranges from 5Y to 10YR in hue, is 5 or 6 
in value when dry and ranges from 8 to 5 when moist, and is 
2 or 8 in chroma when dry or moist. Where the A1 horizon 
has a color value as dark as 5 when dry and 3 when moist, 
it is less than 5 inehes thick. It is mildly alkaline or moder- 
ntely alkaline. In most places the primary structure is crumb 
or granular, but in some places it is platy. This horizon 18 
soft or slightly hard when dry. 

The B2 horizon ranges from 5ኛ to 10YR in hue, is 5 or 6 
in value when dry and 4 or 5 when moist, and ranges from 
2 to 4 in chroma when dry or moist. In most places the pri- 
mary structure is prismatie, but in some places it 18 sub- 
angular blocky. The B2 and B3ca horizons are generally 
loam, but the eontent of clay ranges from 18 to 35 percent. 
The B2 and C horizons are moderately alkaline or strongly 
alkaline. 

The Cea horizon ranges from 5Y to 10YR in hue. In most 
places it has a few scattered crystals of calcium sulfate, It 
is generally loam, but the content of clay ranges from 18 to 
55 percent, 


Zigweid loam, 0 to 3 percent slopes (ZgA).—This soil 
is on alluvial fans. It has a profile similar to the one de- 
scribed as representative of the series, except that the 
surface layer is loam or clay loam. 

Included with this soil in mapping are areas of Kim 
and Stoneham soils. 

Runoff is slow, and the hazard of erosion is slight. 

This soil is used for irrigated hay, pasture, and small 
grain. (Capability units IVe-2, dryland, and IIe-2, irri- 
gated; Loamy range site, 10 to 14 inch precipitation zone) 

Zigweid loam, 3 to 6 percent slopes (ZgB).—This soil is 
on alluvial fans. It has a profile similar to the one de- 
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scribed as representative of the series, except that the 
surface layer 1s loam or sandy clay loam. 

Ineluded with this soil in mapping are some areas of 
Kim and Stoneham soils. 

Runoff is medium, and the hazard of erosion is 
moderate. 

This soil is used for irrigated hay, pasture, and small 

rain. (Capability units TV 6-5, dryland, and 1116-9, 
irrigated; Loamy range site, 10 to 14 inch pte ecipitation 
zone) 

Zigweid-Keyner complex, hilly (ZKD].—This complex 
is about 40 percent Zigweid loam, 6 to 20 percent slopes, 
and about 30 percent Reyner loamy sand, 6 to 15 percent 
slopes. These soils are intermingled in a complex pat- 
tern. They are on foot slopes and alluvial fans, mainly 
at the base of upland ridges. In some areas where sand- 
stone ledges occur above arenas of this complex, Embry 
soils make up 18 to 90 percent of the acreage. 

Included with these soils in mapping are areas of Bone 
soils that make up about 15 percent of the acreage, areas 
of Keyner soils that have a surface layer of sandy loam 
10 to 19 inches thick that make up about 10 percent, and 
areas of Gullied land that make up about, 5 percent. 

Runoff is medium to rapid, and the hazard of erosion 
is moderate to high. Tf the cover is destroyed, the hazard 
of wind erosion is high on the Kevner soil. 

Soils of this complex are used for range and wildlife 
habitat. (Capability unit VIe-71, dryland; Loamy range 
site, 10 to 14 inch precipitation zone) 


Use and Management of the Soils 


This section describes the management of the soils for 
crops and pasture, explains the system of capability 
grouping used by the Soil Conservation Service, and 
outlines the management of soils in the survev area bv 
SE units, both irrigated and dryland. Estimated 
yields of principal crons are shown. Also discussed is the 
management of soils for range, woodland, and wildlife 
habitat. The soil properties and features that affect en- 
gineering practices and the limitations that affect town 
and country planning are listed, mainly in tables. 


Management of the Soils for Crops 
and Pasture * 


The soils used for irrigated crops are on narrow bot- 
tom lands and alluvial fans along some of the streams, 
The crops are mainly hay and small grain grown for 
supplemental feed. 

The only soils used for dryland crops are in a few areas 
around Ninemile Creek and Fourmile Creek and in 
& few places north of Kaycee. Spring wheat, hay, and 
pasture crops are grown, Less than 1 percent of the dry- 
land area is used for dryland crops. Most of the area is 
used for range, woodland, and wildlife habitat. 

Irrigation water.—The potential of irrigated soils for 
pr odncing hay, pasture, and crops depends to a great 
extent on management of irrigation water, The quantity 
of water available for irrigation is dependent upon the 
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amount of snow that accumulates in the Big Horn Moun- 
tains during winter. Durmg a normal irrigation Season 
the quantity of water is often not adequate late in July 
and in August, This risk has been eliminated on the irri- 
gated land along the North Fork of Powder River by the 
installation of about 4,000 acre-feet of storage behind the 
Dull Knife Dam. Heavy thundershowers in summer also 
increase the late-senson supply of water by raising the 
streams for short periods. 

The principal supply of water comes from diversions 
out of the North Fork and Middle Fork of Powder River, 
These streams meander across many different ecologic 
formations and drain areas of various soils. During 
periods of high runoff they carry a large load of sediment 
that ranges from red to dark gray, depending upon the 
origin of the material. The sediment load necessitates ad- 
ditional upkeep of main irrigation canals and laterals. 

The quality of the irrigation water varies. Generally, 
the water along the Middle and North Forks of Powder 
River is of quality suitable for irrigation. Below the 
mouth of the South Fork of Powder River and below the 
mouth of Salt Creek, the Powder River has a high con- 
centration of salt at low water levcl. This water in many 
places is not suitable for irrigation (70). 


Capability grouping 


Capability grouping shows, in a general way, the suit- 
ability of soils for most kinds of field cr ops. T he soils are 
grouped according to their limitations when used for field 
crops, the risk of damage when they are so used, and the 
way they respond to treatment, The grouping does not 
take into account major and generally expensive land- 
forming that would change slope, depth, or other char- 
acteristics of the soils: does not take into consideration 
possible but unlikely major reclamation projects; and 
does not apply to rice, cranberries, horticultural crops, or 
other crops that require special management. 

Those familiar with the capability ` classification can 
infer from it much about the behavior of soils when used 
for other purposes, but this classification is not a substi- 
tute for interpretations designed to show suitability and 
limitations of groups of soils for range, for forest trees, 
or for engineering. 

In the capability system, the kinds of soils are grouped 
at three levels: the capability class. the subclass, and 
the unit. These groups are discussed in the following 
paragraphs. I 

(ዕለሾላቨቢፐዥ Crasses, the broadest groups. are desigs- 
nated by Roman numerals I through VIII. The numerals 
indicate progressively greater limitations and narrower 
choices for practical use. 


Class I soils have few limitations that restrict their 
use. (None in Johnson County, Southern Part.) 

Class IT soils have moderate Jimitations that reduce 
the choice of plants or require moderate con- 
servation practices. 

Class IIT soils have severe limitations that reduce 
the choice of plants, require special conservation 
practices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants, require very careful manage- 
ment, or both 

Class V soils ave not likely to erode but have other 
limitations, impractical to remove, that limit 
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their use largely to pasture, range, woodland, or 
wildlife habitat. (None in Johnson County, 
Southern Part.) 

Class VI soils have severe limitations that make them 
generally unsuited to cultivation and limit their 
use largely to pasture, range, woodland, or wild- 
life habitat. 

Class VII soils have very severe limitations that make 
them unsuited to cultivation and restrict their 
use largely to pasture, range, woodland, or wild- 
life habitat. 

Class VIII soils and landforms have limitations that 
preclude their use for commercial plants and re- 
strict their use to recreation, wildlife habitat, 
water supply, or esthetic purposes. 


CAPABILITY SUBCLASSES are soil groups within one class; 
they are designated by adding a small letter, e, 2, s, or €, 
to the class numeral, for example, Tle. The letter e shows 
that the main limitation is risk of erosion unless close- 
growing plant cover is maintained; w shows that water 
in or on the soil interferes with plant growth or cul- 
tivation (in some soils the wetness can be partly corrected 
by artificial drainage); s shows that the soil is limited 
mainly because it is shallow, droughty, or stony; and e, 
used in only some parts of the United States, shows that 
the chief limitation is climate that is too cold or too dry. 

In class I there are no subclasses, because the soils of 
this class have few limitations. Class V can contain, at the 
most, only the subclasses indicated by 20, s, and e, because 
the soils in class V are subject to little or no erosion, al- 
though they have other limitations that restrict their use 
largely to pasture, range, woodland, wildlife habitat, 
or recreation. 

CAPABILITY Units are soil groups within the subclasses. 
The soils in one capability unit are enough alike to be 
suited to the same crops and pasture plants, to require 
similar management, and to have similar productivity 
and other responses to management, Thus, the capability 
unit is a convenient grouping for making many state- 
ments abont management of soils. Capability units are 
generally designated by adding an Arabic numeral to 
the subclass symbol, for example, 1116--1 or IVs-19. Thus, 
in one symbol, the Roman numeral designates the capa- 
bility class, or degree of limitation: the small letter 
indicates the subelass, or kind of limitation, as defined 
in the foregoing paragraph; and the Arabic numeral 
specifically identifies the capability unit within each 
subclass. 


Management by capability units, irrigated 


The average annual precipitation in irrigated areas of 
Johnson County, Southern Part, is 10 to 14 inches. The 
frost-free season is 95 to 120 days. Elevations range from 
4,200 to 5,500 feet. : 

The potential for production of hay, pasture, and crop: 
on the irrigated soils depends to a great extent upon 
water management. Practices needed to improve water 
management in the survey area are shaping of land by 
leveling or smoothing, installation of properly designed 
irrigation systems, and application of irrigation water 
to fit erop needs and soil conditions. 

Many of the irrigated soils are erodible and conserva- 
tion measures are needed. On most of the soils, grass hay. 
small grain, and pasture crops respond to application of 


nitrogen fertilizer. Some soils need phosphate fertilizer 
if the growth of alfalfa hay is to be satisfactory. 

Many soils are suited to crops not presently grown in 
the survey area. For example, potatoes or sugar beets can 
be grown, but because a market is lacking, their produc- 
tion is not economical. Corn for silage has been grown 
experimentally in the survey area. 

Some soils can be improved by drainage and removal 

of accumulated salts. Reestablishment of hay and pasture 
is needed in much of the irrigated area. 
, In the following pages each of the capability units, 
irrigated, in the survey area is described, and suggestions 
are made for use and management of the soils in each 
unit. The units are not numbered consecutively because 
not all the units in the Statewide system are represented 
in this survey area. The names of the soil series repre- 
sented are mentioned in the descriptions of each unit, but 
this does not mean that all the soils in a given series are 
in the unit. The capability classification of each individ- 
ual soil is given in the “Guide to Mapping Units.” 


CAPABILITY UNIT Ile-2, IRRIGATED 


This capability unit consists of well-drained soils of 
the Fort Collins, Haverson, Kim, Stoneham, Ulm, and 
Zigweid series. These soils have a surface layer of loam 
or silt loam and a subsoil or underlying material of loam 
to clay loam, Slopes are 0 to 8 percent. Runoff is slow, 
and the hazard of erosion is slight. Permeability is mod- 
erate, and the available water capacity is high. The 
effective rooting depth is 60 inches or more. The seasonal 
high water table is below a depth of 60 inches. Precipita- 
tion is 10 to 14 inches, and the frost-free season is 100 
to 120 days. 

These soils are used for hay, pasture, and small erain. 
They are suitable for community development if soil 
management is good. 

Practices that are applicable in conserving the soils of 
this unit are using a suitable cropping system, land level- 
ing, and managing irrigation water, 


CAPABILITY UNIT ፲፲6-3, IRRIGATED 


This capability unit consists of well-drained soils of 
the Barnum and Connerton series and the Barnum series, 
sandy subsoil variant. These soils are high in content of 
lime. They have a surface layer of silt loam and under- 
lying layers of loam. Barnum sil; loam, sandy subsoil 
variant, has fine sand below a depth of 94 inches. Slopes 
are 0 to 3 percent. Runoff is slow, the hazard of water 
erosion 18 moderate, and the hazard of wind erosion 18 
high. Permeability is moderate, and the available water 
capacity is high. The effective rooting depth is 60 inches 
or more, The seasonal high water table is below a depth 
of 60 inches. Precipitation is 10 to 14 mches, and the frost- 
free season is 100 to 105 days. 

These soils are used for hay, pasture, and small grain. 
'They are suitable for community development if proper 
soil management is used. 

Practices that are applicable in conserving the soils of 
this unit are using a suitable cropping system, land level- 
ing, and managing irrigation water. 

Because the soils contain a large amount of lime, 
legumes generally require larger than average applica- 
tions of phosphate fertilizer. 
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CAPABILITY UNIT IIe-5, IRRIGATED 


This capability unit consists only of Glenberg fine 
sandy loam. This is a well-drained soil that has a surface 
layer of fine sandy loam and underlying layers of sandy 
loam. Slopes are 0 to 3 percent. Runoff is slow, the hazard 
of water erosion is slight, and the hazard of wind erosion 
is high. Permeability 1s moderately rapid, and the avail- 
able water capacity is moderate. The effective rooting 
depth is 60 inches or more. The seasonal high water table 
is below a depth of 60 inches. Precipitation is 10 to 19 
inches, and the frost-free senson is 110 to 190 days. 

This soil is used for hay, pasture, and small grain. Tt is 
suitable for community development if proper soil man- 
agement is used. 

Practices that are applicable in conserving the soils of 
this unit are using a suitable cropping system, land level- 
ing, and managing irrigation water. 


CAPABILITY UNIT IIs-16, IRRIGATED 


This capability unit consists of well-drained soils of 
the Haverson and Wyarno series. These soils have a sur- 
face layer of clay loam and underlying layers of clay loam 
to clay. Slopes are 0 to 3 percent. Runoff is slow. and 
the hazard of erosion is slight. Permeability is moderate 
to moderately slow, and the available water capacity 18 
high. The effective rooting depth is 60 inches or more. 
The seasonal high water table is below a depth of 60 
inches. Precipitation is 10 to 14 inches, and the frost-free 
season is 105 to 190 days. 

These soils are used for hay, pasture, and small grain. 
They are suitable for community development if proper 
soil management is used. 

Practices that are applicable in conserving the soils of 
this unit are using a suitable cropping system, land level- 
ing, and managing irrigation water. Timely tillage and 
incorporation of erop residue and barnvard manure into 
the soil are needed to maintain good tilth, which 18 neces- 
sary for the good growth of crops. 


CAPABILITY UNIT IIIe-1, IRRIGATED 


This capability unik consists of well-drained soils of 
the Heldt, Limon, Rhoame, and Wyarno series. These 
soils have a surface layer of clay loam, silty clay loam, or 
silty clay. In most areas the subsoil or underlying material 
is clay or silty clay, but there is a small acreage in which 
the underlying material is channery clay loam. In this 
smal] acreage, the slopes are 0 to 6 percent, but gencrally 
the slopes are 8 to 6 percent. Runoff is slow, and the 
hazard of erosion is slight to moderate. Permeability is 
moderately slow to slow, and the available water capacity 
is high. The effective rooting depth is 50 to 60 inches 
or more. The precipitation is 10 to 13 inches, and the 
frost-free season is 95 to 190 days. 

These soils are used for hay, pasture, and small grain. 

Practices that are applicable in conserving the soils of 
this unit are using ቤ suitable eropping system, land 
smoothing, and managing irrigation water. Uniform dis- 
tribution of irrigation water is needed to control ero- 
sion. Timely tillage and the incorporation of crop residue 
and barnyard manure into the soil help to maintain 
good tilth, which is necessary for the good growth of 
crops. These soils take in water slowly, but the intake rate 
can be improved by using minimum tillage, by including 
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long-term grasses and legumes in the cropping system, 
and by keeping the soils in good tilth. 


CAPABILITY UNIT IIIe-2, IRRIGATED 


This capability unit consists of well-drained soils of the 
Fort Collins, Harlan, Kim, Stoneham, Ulm, and Zigweid 
series. These soils have a surface layer of loam to silt 
loam and a subsoil or underlying material of loam to clay 
loam. Slopes are 3 to 6 percent. Runoff is medium, and 
the hazard of erosion is moderate. Permeability is mod- 
erate, and the available water capacity is high. The ef- 
fective rooting depth is 40 to 60 inches or more. The pre- 
cipitation is 10 to 14 inches, and the frost-free season is 
95 to 190 days. 

These soils are used for hay, pasture, and small grain. 
They are suitable for community development if proper 
soil management is used. 

Practices that are applicable in conserving the soils of 
this unit are a suitable cropping system, land smoothing, 
and managing irrigation water. Uniform distribution of 
irrigation water is needed to control erosion. 


CAPABILITY UNIT ፲፲፲6-3, IRRIGATED 


This capability unit consists only of Connerton silt 
loam, 3 to 6 percent slopes. This is a well drained soil 
that has a high content of lime. It has a surface layer of 
silt loam and underlying layers of loam, Slopes are 3 to 
6 percent. Runoff is medium, the hazard of water erosion 
is moderate to high, and the hazard of wind erosion is 
high. Permeability is moderate, and the available water 
capacity is high. The effective rooting depth is 60 inches 
or more. The precipitation is 10 to 14 inches, and the 
frost-free season is 100 to 105 days. 

This soil is used for hay, pasture, and small grain. It is 
suitable for community development 1f proper soil man- 
agement 18 used, 

Practices that are applicable in conserving the soils 
of this unit are using a suitable cropping system, land 
smoothing, and managing irrigation water. Uniform 
distribution of irrigation water is needed to control ero- 
sion. Because the soil has a high content of lime, legumes 
generally require larger than average applications of 
phosphate fertilizer. 


CAPABILITY UNIT IIIs-1, IRRIGATED 


This eapability unit consists of well drained and mod- 
eratelv well drained soils of the Heldt, Limon, and 
Lohmiller series. These soils have a surface layer of silty 
clay loam to silty clay and underlying layers of silty 
clay loam to clay. Slopes are 0 to 3 percent. Runoff is 
slow, and the hazard of erosion is slight. Permeability 
is slow, and the available water capacity is high. 'The 
effective rooting depth is 50 to 60 inches or more, 'The 
seasonal high water table 15 below a depth of 60 inches. 
The precipitation is 10 to 13 inches, and the frost-free 
season js 100 to 110 days. 

These soils are used for hay, pasture, and small grain. 
They have severe limitations for community development, 

Practices that are applicable in conserving the soils of 
this unit are using a suitable cropping system, land level- 
ing, and managing irrigation water. Timely tillage and 
the incorporation of crop residue and barnyard manure 
into the soil help to maintain good tilth, which is neces- 
sary for the good growth of crops. These soils take in 
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water slowly, but the intake rate can be improved by 
using minimum tillage, by including long-term grasses 
and legumes in the cropping system, and by keeping the 
soils in good tilth. 


CAPABILITY UNIT IIIs-5, IRRIGATED 


This capability unit consists of well-drained soils of 
the Glenberg and Julesburg series. These soils have 8 
surface layer and underlying layers of fine sandy loam. 
Sand is between depths of 30 and 60 inches or more. 
Slopes are 0 to 3 percent. Runoff is slow, the hazard of 
water erosion is slight, and the hazard of wind erosion 
is high. Permeability is moderately rapid, and the avail- 
able water capacity is moderate. The effective rooting 
depth is 60 inches or more. The precipitation is 10 to 19 
inches, and the frost-free season is 110 to 190 days. 

These soils are used for hay, pasture, and small grain. 
They are suitable for community development. 

Practices that are applicable in conserving the soils of 
this unit are using a suitable cropping system, land level- 
ing, and managing irrigation water. Where this soil is 
leveled, care should be taken to avoid deep cuts that would 
expose the loose, sandy layers. 


CAPABILITY UNT IVe-1, IRRIGATED 


This capability unit consists of woll-drained soils of 
the Heldt, Limon, and Rhoame series. These soils have a 
surface layer of silty clay to silty clay loam and under- 
lying layers of channery clay to clay. Slopes are 6 to 10 
percent. Runoff is medium to rapid, and the hazard of 
erosion is moderate to high. Permeability is slow, and 
the available water capacity is high. The effective root- 
ing depth is 50 to 60 inches or more, The precipitation 
is 10 to 18 inches, and the frost-free season is 95 to 110 
days. 

These soils are used for hay, pasture, and small grain. 
They are not good soils for community development. 

Practices that are applicable in conserving the soils of 
this unit are using a suitable eropping system, land 
smoothing, and managing irrigation water. Üniform dis- 
tribution of irrigation water through a properly designed 
system 3s essential for control of erosion. Timely tillage 
and the incorporation of crop residue and barnyard 
manure into the soil help to maintain good tilth, which 
is necessary for the good growth of crops. These soils 
take in water slowly, but the intake rate can be improved 
by using minimum tillage, by including long-term grass 
and legumes in the cropping system, and by keeping the 
soils in good tilth. Small grain can be grown where the 
801] is being prepared for the reestablishment of hay or 
pasture. 

CAPABILITY UNIT 1Ve-2 IRRIGATED 

This capability unit consists of well-drained soils of 
the Kim and Stoneham series. These soils have a surface 
layer of loam and a subsoil or underlying layers of loam 
to clay loam. Slopes are 6 to 10 percent. Runoff is medium 
to rapid, and the hazard of erosion is moderate to high. 
Permeability is moderate, and the available water capac- 
ity is high. The effective rooting depth is 60 inches or 
more, The precipitation is 10 to 14 inches, and the frost- 
free season is 105 to 190 days. 

These soils are used for hay, pasture, and small grain. 
They are suitable for community development if suitable 
soil management is used. 


Practices that are applicable in conserving the soils of 
this unit are using a suitable cropping system, land 
smoothing, and managing irrigation water. Uniform 
distribution of irrigation water through a properly de- 
signed system is essential for control of erosion. Small 
grain should be grown where the soil is being prepared 
for reestablishment of hay or pasture. 


CAPABILITY UNIT IVe-3, IRRIGATED 


This capability unit consists only of Connerton silt 
loam, 6 to 10 percent slopes. This is a well-drained soil 
that is high in content of lime. It has a surface layer of 
silt loam and underlying layers of loam. Slopes are 6 to 
10 percent. Runoff is rapid, and the hazards of water 
and wind erosion are high. Permeability is moderate, and 
the available water capacity is high. The effective rooting 
depth is 60 inches or more. The precipitation is 10 to 14 
inches, and the frost-free season is 100 to 105 days. 

This soil is used for hay, pasture, and small grain. It is 
suitable for community development if proper soil man- 
agement 18 used. , 

Practices that are applicable in conserving the soil of 
this unit are using a suitable cropping system, land 
smoothing, and managing irrigation water. Uniform dis- 
tribution of irrigation water through a properly designed 
system 18 essential for control of erosion. Because the soil 
contains a large amount of lime, legumes generally need 
larger than average applications of phosphate fertilizer. 
Small grain should be grown where land is being pre- 
pared for reestablishment of hay or pasture. 


CAPABILITY UNIT IVs-12, IRRIGATED 


‘This capability unit consists of moderately well drained 
soils of the Limon series. These soils have a surface layer 
and underlying layers of silty clay and are moderately 
saline to strongly saline. Slopes are 0 to 10 percent. 
Runoff is medium to rapid, and the hazard of erosion is 
moderate to high. Permeability is slow, and the available 
water capacity is moderate, The effective rooting depth is 
60 inches or more. The precipitation is 11 to 19 inches, 


‘and the frost-free season is 100 to 105 days. 


These soils are used for hay and pasture. They have 
severe limitations for most community development. 

Practices that are applicable in conserving the soils of 
this unit are managing hay and pasture, land smoothing, 
and managing irrigation water, Adapted hay and pasture 
species are limited to those that are moderately to strongly 
salt tolerant. Light, frequent applications of irrigation 
water help to minimize the effect of the salts, especially 
during establishment of the stand. The establishment of 
a good stand is difficult on these soils, and careful grazing 
management is needed to maintain the stand. 


CAPABILITY UNIT IVs-15, IRRIGATED 


This capability unit consists only of Bankard sand. 
This is a somewhat, excessively drained soil that has a 
surface layer of sand and underlying layers of loamy fine 
sand or loamy sand. Slopes are 0 to 3 percent. Runoff is 
slow, the hazard of water erosion is slight, and the hazard 
of wind erosion is high. Permeability is rapid, and the 
available water capacity is low. The effective rooting 
depth is 60 inches or more. The seasonal high water 
table is at a depth of 60 inches or more, The precipitation 
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is 10 to 14 inches, and the frost-free season 18 110 to 120 
days. : . 

This soil is used for hay, pasture, and small grain. It is 
suitable for community development. . 

Practices that are applieable in conserving the soils of 
this unit are using & suitable cropping system, land 
leveling, and managing irrigation water. Frequent irri- 
gation is needed because the available water capacity 15 
low. Because the hazard of wind erosion is high, this soil 
should not be left bare in fall and winter. 


CAPABILITY UNIT IVws-10, IRRIGATED 


This capability unit consists of poorly drained soils 
of the Connerton and Kim series. These soils are wet and 
saline, and it is difficult to drain them and leach them of 
salts. Slopes are 0 to 10 percent. Runoff is slow to rapid, 
and the hazard of water erosion is slight to high. The 
hazard of wind erosion is high on the Connerton soil. 
Permeability is moderate, and the available water capac- 
ity is moderate. The effective rooting depth is 60 inches 
or more. The water table is near the surface during part 
of the growing season, and the soil is moderately saline. 
The precipitation is 10 to 14 inches, and the frost-free 
season is 100 to 110 days. 

These soils are used for pasture and hay. They are not 
suitable for community development. 

Practices that are applicable in conserving the soils of 
this unit are managing hay and pasture, land smoothing, 
and managing irrigntion water. Adapted hay and pasture 
species are limited to those that are moderately to strongly 
salt tolerant. Light, frequent applieations of irrigation 
water help to minimize the effect of the salts and the 
high water table, especially during establishment of 
the stand. The establishment of a stand is difficult on 
these soils. Careful grazing management and maintenance 
of fertility are needed to maintain the stand and prevent 
invasion by undesirable plants. 


CAPABILITY UNIT IVws-11, IRRIGATED 


This capability unit consists only of Haverson silt 
loam, wet. This is a poorly drained, saline soil. Slopes 
are 0 to 3 percent, Runoff is slow, and the hazard of 
erosion is slight. Permeability 18 moderate, and the 
available water capacity 18 moderate. The effective root- 
ing depth is 60 inches or move. This soil has a fluctuating 
water table that is near the surface during most of the 
growing season. It has moderate salinity. The precipita- 
tion is 10 to 14 inches, and the frost-free season is 105 to 
120 days. 

This soil is used for irrigated pasture. It is not suitable 
for community development unless subsurface drainage 
is provided and maintained. 

Practices that are applicable in conserving the soil of 
this unit are managing pasture, land smoothing, manag- 
ing irrigation water, and draining and reducing salt. Un- 
less this soil is drained and the content of salts reduced, 
only salt-tolerant erops can be grown. Light, frequent 
applieations of irrigation water help in establishing the 
stand. 

CAPABILITY UNIT VIs-71, IRRIGATED 

This eapability unit consists of well-drained to poorly 
drained soils of the Absted, Keyner, and Petrie series 
and Saline, wet land. These soils have a surface layer 
of loamy sand to clay and a subsoil and underlying layers 


of variable texture. They are moderately alkaline to very 
strongly alkaline, and some of the soils in Saline, wet 
land are strongly saline. Slopes are 0 to 10 percent. 
Runoff is medium to rapid, and the hazard of erosion is 
moderate to high. Permeability is moderately slow to 
slow, and the available water capacity 1s low to moderate. 
The effective rooting depth is 40 to 60 inches or more. 
The precipitation is 10 to 14 inches, and the frost-free 
season is 100 to 110 days. 

These soils are used for grass, hay, and pasture. They 
are not suitable for community development. 

Practices that are applicable in conserving the soils of 
this unit are managing hay and pasture, land smoothing, 
and managing irrigation water. The high content of so- 
dium results in poor tilth, low water intake, and crusting. 
The incorporation of barnyard manure, other organic 
material, and gypsum into the soil helps in improving 
the surface condition and in establishing hay and pas- 
ture. Adapted hay and pasture plants are limited to 
those that are moderately to strongly alkali tolerant. 


Management by capability units, dryland 


Most of the nonirrigated areas in Johnson County, 
Southern Part, are used for range, woodland, and wild- 
life habitat. Less than 1 percent of the acreage is used 
for dryland crops, hay, or pasture. Suitability for dryland 
spring wheat, hay, or pasture is limited by lack of 
moisture, and these crops make poor growth in all but 
exceptionally wet years. Most of the production from 
dryfarming is used for livestock feed, but some spring 
wheat is sold as a cash crop. Low yields and frequent 
crop failures make growth of dryland small grain a 
marginal economic operation under existing conditions. 
Low moisture in fall generally limits the choice of wheat 
to spring wheat, which is grown in an alternate crop and 
fallow system. Dryland plantines for hay or pasture are 
limited to drought-tolerant species. : 

In the following pages each of the capability units, 
dryland, in Johnson County, Southern Part, is described, 
and suggestions are made for use and management of 
the soils in each unit. The units are not numbered con- 
secutively because not all the units in the Statewide 
system are represented in this survey area. The names 
of the soil series represented are mentioned in the descrip- 
tions of each unit, but this does not mean that all the 
80118 in a given series are in the unit. The capability 
classification of each individnal soil is given in the “Guide 
to Mapping Units." 


CAPABILITY UNIT IVe-1, DRYLAND 


This capability unit consists of well-drained soils of 
the Heldt, Limon, Razor, Renohill, Rhoame, and Wyarno 
series. These soils have a surface layer of clay loam to 
silty clay and a. subsoil or underlying material of chan- 
nery olay to clay. Slopes are 0 to 10 percent. Runoff is 
slow to rapid, and the hazard of erosion is slight to high. 
Permeability is slow to moderately slow, and the avail- 
able water capacity is low to high. The effective rooting 
depth is 20 to 60 inches or more. The precipitation is 10 
to 13 inches, and the frost-free season is 90 to 190 days. 

These soils are used for spring wheat and hay, range, 
and wildlife habitat. They have moderate to severe limita- 
tions for urban and recreational uses. They are suitable 
for irrigation development. 
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Practices that are applicable in conserving the soils of 
this unit are using a suitable cropping system, managing 
pasture and hay, stubble mulching, and terracing. Where 
spring wheat is grown, stubble mulching helps to control 
erosion and to improve the intake of water. Terraces are 
needed on the longer slopes to reduce losses of soil from 
water erosion. 


CAPABILITY UNIT IVe-2, DRYLAND 


This eapability unit consists of well-drained soils of the 
Big Horn, Brigesdale, Fort Collins, Harlan, Haverson, 
Kim, Stoneham, Ulm, Wolf, and Zigweid series. These 
soils have a surface layer of sandy loam to clay loam and 
a subsoil or underlying layers of loam to clay. Some of 
these soils are underlain by shale at a depth of 90 to 40 
inches. Slopes are 0 to 6 percent, Runoff is slow to me- 
dium, and the hazard of erosion is slight 10 moderate. 
Permeability is moderate to moderately slow, and the 
available water capacity is moderate to high. The effective 
rooting depth is 20 to 60 inches or more. The precipita- 
tion is 10 to 14 inches, and the frost-free season is 90 to 
120 days. 

These soils are used for spring wheat, range, and wild- 
life habitat. They are suitable for most community devel- 
opments and for irrigation. 

Practices that are applicable in conserving the soils of 
this unit are using a suitable cropping system, managing 
hay and pasture, stubble mulching, and terracing. Where 
spring wheat 18 grown, stubble-mulch fallowing helps to 
control erosion. Terraces are needed on some long slopes 
to reduce losses of soil from water erosion. 

An Absted soil is also in this capability unit because it is 
mapped in a complex with a Stoneham soil. Tts properties 
are such that, if mapped separately, this soil would be in 
another capability unit. 


CAPABILITY UNIT IVe-3, DRYLAND 


This capability unit consists of well-drained soils of 
the Barnum and Connerton series and the Barnum series, 
sandy subsoil variant. These soils are high in content of 
lime. They have a surface layer of very fine sandy loam 
or silt loam and underlying layers of loam, The Barnum 
soil, sandy subsoil variant, has a substratum of fine sand 
below a depth of 24 inches. Slopes are 0 to 6 percent. 
Runoff is slow to medium, the hazard of water erosion 
is moderate to high, and the hazard of wind erosion is 
high. Permeability is moderate, and the available water 
capacity is high. The effective rooting depth is 60 inches 
or more. The precipitation is 10 to 14 inches, and the 
frost-free season is 100 to 105 days. 

These soils are used for range and wildlife habitat. 
They are suitable for irrigation, community development, 
and recreation. 


CAPABILITY UNIT IVe-5, DRYLAND 


This capability unit consists of well-drained soils of 
the Ascalon, Glenberg, Julesburg, Maysdorf, and Red- 
bank series. These soils have a surface layer of sandy 
loam or fine sandy loam and a subsoil or underlying layers 
of sandy loam to sandy clay loam. They generally have 
slopes of 0 to 6 percent, but some of them have slopes of 
6 to 10 percent. Runoff is slow to medium, the hazard of 
water erosion is slight to moderate, and the hazard of 
wind erosion is high. Permeability is moderate to mod- 


erately rapid, and the available water capacity is mod- 
erate to high. The effective rooting depth is 50 to 60 
inches or more. The average annual precipitation is 10 
to 14 inches, and the frost-free season is 95 to 190 days. 

"These soils are used for spring whent, range, and wild- 
life habitat. Among the potential uses of these soils 
are irrigated crops, hay and pasture, and community 
development. 

Practices that are applicable in conserving tho soils of 
this unit are using a suitable cropping system, managing 
hay and pasture, and stubble mulching. If spring wheat 
1s grown, stubble-mulch fallowing helps to control erosion. 


CAPABILITY UNIT IVs-1, DRYLAND 


This capability unit consists of well drained and mod- 
erately well drained soils of the Heldt, Limon, Lohmiller, 
and Wyarno series. These soils have a surface layer of 
clay loam to silty clay and a subsoil or underlying layer 
of silty clay loam to clay. Slopes are 0 to 3 percent, Run- 
off is slow, and the hazard of erosion is slight. Permeabil- 
ity is slow to moderately slow, and the available water 
capacity 15 high. The effective rooting depth is 50 to 60 
inches or more. The precipitation is 10 to 13 inches, and 
the frost-free season is 100 to 190 days. 

"These soils are used for spring wheat, range, and wild- 
life habitat. Among the potential uses is irrigation, Slow 
permeability limits the use of these soils for community 
development. 

Practices that are applicable in conserving the soils of 
this unit are using a suitable cropping system, managing 
hay or pasture, stubble mulching, and terracing. ፲፻ spring 
wheat is grown, stubble-mulch fallowing helps to control 
erosion and to improve intake of water. 


CAPABILITY UNIT VIe-1, DRYLAND 


This eapability unit consists of well-drained soils of 
the Englewood, Gaynor, Heldt, Limon, Razor, Renohill, 
Rhoame, Samsil, Turk, Wormser, and Wyarno series. These 
soils have a surface layer of loam to clay and a subsoil or 
underlying layers of clay loam to clay. Slopes are 6 to 20 
percent. Runoff is medium to rapid, and the hazard of 
erosion is moderate to high. Permeability is moderately 
slow to slow, and the available water capacity is low to 
high. The effective rooting depth is 90 to 60 inches or 
more. The precipitation is 10 to 19 inches, and the frost- 
free season 18 60 to 120 days. 

These soils are used for range and wildlife habitat. 
They are not suitable for dryland crops, but they respond 
to management as range or wildlife habitat, They are not 
well suited to community development. 


CAPABILITY UNIT VIe-2, DRYLAND 


This capability unit consists of well drained and mod- 
erately well drained soils of the Amsden, Auzqui, Bachus, 
Bayerton, Bidman, Briggsdale, Carnero, Cushman, De- 
cross, Dell, Fort Collins, Gateson, Gystrum, Harlan, Kim, 
Kirtley, La Fonda, Leavitt, Lymanson, Passcreek, Poke- 
man, Potts, Rekop, Shirk, Slocum, Stoneham, Stubbs, 
Tripit, Ulm, Wetterhorn, Wolf, Woosley, and Zigweid 
series. These soils have a surface layer of sandy loam to 
clay loam and a subsoil or underlying material of loam 
to clay. Slopes are 6 to 80 percent. Runoff is medium to 
rapid, and the hazard of erosion is moderate to high. 
Permeability is moderate to moderately slow, and the 
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available water capacity is low to high. The effective 
rooting depth is 90 to 60 inches or more. The Slocum 
soil is somewhat poorly drained and has a fluctuating 
water table at a depth of more than 30 inches, The pre- 
cipitation 1s 10 to 19 inches, and the frost-free season is 
60 to 190 days. 

A Lohsman soil is also in this capability unit because it 
is mapped with a Brigesdale soil, and a Rekop soil because 
itis mapped with the Pokeman and Gystrum soils. Their 
properties are such that, if mapped separately, these soils 
would be in another capability unit. 

These soils are used for range, woodland, watershed, 
and wildhfe habitat. They are not suitable for dryland 
crops, but they respond to management as range, wood- 
land, or wildlife habitat. Selected sites are suitable for 
community development. Soils of this unit that are in 
the mountains are suitable for recreation, 


CAPABILITY UNIT Vle-3, DRYLAND 


This capability unit consists of well-drained soils of the 
Connerton series, These soils are high in content of lime. 
'They have a surface layer and underlying layers of loam 
to slit loam. Slopes are 3 to 30 percent. Runoff is medium 
to rapid, the hazard of water erosion is moderate to high, 
and the hazard of wind erosion is high. Permeability 18 
moderate, and the available water capacity is high. The 
effective rooting depth is 60 inches or more. The precipita- 
tion is 10 to 14 inches, and the frost-free season is 100 to 105 
days. 

These soils are used for range and wildlife habitat. 
Selected sites are suitable for community development. 


CAPABILITY UNIT VIe-5, DRYLAND 


This capability unit consists of well-drained soils of 
the Ascalon, Burgess, Embry, Garrett, Indart, Julesburg, 
Mathers, Maysdorf, Otero, Pineguest, Poker, Pugsley, 
Sanford, Sawereek, Slipman, Sublette, and Terry series. 
These soils have a surface layer of fine sandy loam to 
gravelly coarse sandy loam and a subsoil or underlying 
layers of sandy loam to sandy clay loam. Slopes are 6 to 
30 percent. Runoff is medium to rapid, the hazard of 
water erosion is moderate to high, and the hazard of 
wind erosion is high. Permeability is moderate to mod- 
erately rapid, and the available water capacity is low to 
high. The effective rooting depth is 20 to 60 inches. The 
precipitation is 10 to 19 inches, and the frost-free season 
18 60 to 190 days. 

TThese soils are used for range, watershed, woodland, 
and wildlife habitat. Selected sites are suitable for com- 
munity development and for recreation. Irrigation is 
suitable where slopes are 6 to 10 percent, in areas below 
the mountains. 


CAPABILITY UNIT VIe-15, DRYLAND 


This capability unit consists of soils of the Bankard 
series and Alluvial land. These are somewhat excessively 
drained soils that have a surface layer of loamy sand or 
fine sand and underlying layers of loamy fine sand to 
loamy sand. Slopes are 0 to 3 percent. Runoff is slow, 
the hazard of water erosion is slight, and the hazard of 
wind erosion is high. Permeability is rapid, and the 
available water capacity is low. The effective rooting 
depth is 60 inches or more. The precipitation is 10 to 14 
inches, and the frost-free season is 110 to 120 days. 


These soils are used for range and wildlife habitat and 
in some areas as a source of sand. They are suitable for 
irrigation. 

CAPABILITY UNIT VIe-71, DRYLAND 

This capability unit consists of well-drained soils of 
the Absted, Cadoma, IKeyner, Lohsman, and Orella series. 
These soils are very strongly alkaline beginning at a 
depth of 4 to 11 inches. Slopes are 3 to 15 percent. Runoff 
is slow to rapid, the hazard of water erosion is slight to 
high, and the hazard of wind erosion is high in most 
places. Permeability is moderately slow to slow, and the 
available water capacity is low to moderate. The effeetive 
rooting depth is 90 to 60 inches or more. The precipita- 
tion is 10 to 1& inches, and the frost-free season is 100 to 
110 days. 

These soils are used for range and wildlife habitat. 

A. Wyarno soil is also in this capability unit because 
it is mapped in a complex with an Absted soil and a Zig- 
weid soil because it is mapped in a complex with a Koener 
soil. Their properties are such that, if mapped separately, 
these soils would be in another capability unit. 


CAPABILITY UNIT VIs-9, DRYLAND 
This capability unit consists of well-drained, stony soils 
of the Cloud Peak and Nathrop series. Slopes are 6 to 30 
percent. Runoff is medium to rapid, and the hazavd of 
erosion is moderate to high. Permeability is moderate, 
and the available water capacity is low to moderate. The 
effective rooting depth is 20 to 40 inches. The precipita- 
tion is 15 to 19 inches, and the frost-free season is 60 
to 65 days. 
These soils are used for range, woodland, watershed, 
and wildlife habitat. Their use 18 limited by stones or 
rocks, Among the potential uses of these soils is recreation. 


CAPABILITY UNIT VIs-71, DRYLAND 


This capability unit consists of well drained and mod- 
erately well drained soils of the Absted, Bone, Keyner, 
Limon, and Petrie series and Saline, wet land. These soils 
are very strongly alkaline beginning at a depth of 14 
inch to 11 inches. Slopes are 0 to 10 percent, Runoff is 
slow to rapid, and the hazard of erosion is moderate to 
high. Permeability is slow to very slow, and the available 
water capacity is low to moderate. The effective rooting 
depth is 40 to 60 inches or more. The precipitation is 10 
to 14 inches, and the frost-free season 1s 100 to 190 days. 

These soils are used for range and wildlife habitat. 
They are not suitable for rondbeds of highways or for 
community development. 

A Wyarno soil is also in this capability unit because it is 
mapped in a complex with an Absted soil. Its properties 
are such that, if mapped separately, this soil would be in 
another capability unit. 


CAPABILITY UNIT Viws-10, DRYLAND 

This capability unit consists of poorly drained soils of 
the Connerton and Kim series, These soils are wet and 
saline, and they are difficult to drain. Slopes are 0 to 10 
percent, Runoff is slow to rapid, and the hazard of water 
erosion is slight to high. The hazard of wind erosion is 
high on the Connerton soil. Permeability is moderate, and 
the available water capacity is moderate. The soil is wet 
to the surface during most of the growing season. The 
effective rooting depth is 60 inches or more. These soils 
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have a moderate accumulation of soluble salts. The pre- 
cipitation is 10 to 14 inches, and the frost-free season is 
100 to 110 days. 

These soils are used for range and wildlife habitat. 
They are not suitable for building sites or community 
development. If they are used for irrigated forage, 
intensive management is needed. 


CAPABILITY UNIT Viws-11 DRYLAND 


This capability unit consists of somewhat poorly 
dvained or poorly drained soils of the Haverson and 
Glenberg series. These soils are saline, but they are suit- 
able for drainage. Slopes are 0 to 3 percent. Runoff is 
slow, and the hazard of erosion is generally slight. The 
hazard of wind erosion is high on the Glenberg soil. 
Permeability is moderate to moderately rapid, and the 
available water capacity is moderate. The effective root- 
ing depth is 60 inches or more. These soils have a fluc- 
tuating water table and low to moderate salinity. The 
precipitation is 10 to 14 inches, and the frost-free season 
18 105 to 120 days. 

These soils are used for range and wildlife habitat. 
If adequately drained, they are suitable for some urban 
and recreational uses. They are also suited to irrigated 
hay, pasture, and small grain. 


CAPABILITY UNIT VIIe-14, DRYLAND 


This capability unit consists of well-drained to ex- 
cessively drained, shallow and very shallow soils of the 
Cragola, Danko, Devoe, Hazton, Jenkinson, Moret, Sam- 
sil, Schooner, Shingle, Southfork, Spearfish, Splitro, 
Starley, Sunup, Tassel, Tolman, Travessilla, and Worf 
series. Depth to bedrock is 8 to 20 inches. Slopes are 3 
to 40 percent. Runoff is medium to rapid, and the hazard 
of erosion is moderate to high. Permeability is slow to 
rapid, and the available water capacity is low. ፒከ6 ef- 
fective rooting depth is 8 to 20 inches. The precipitation 
s 10 to 19 inches, and the frost-free season is 60 to 190 

ays. 

These soils are used for range, watershed, and wildlife 
habitat. Among the potential uses is recreation. 

Other soils also in this capability unit are a Cadoma soil 
because it is mapped in 8 complex with a Samsil soil; 8 
Gaynor soil because it is mapped in a complex with a Sam- 
sil soil; a Pugsley soil because it is mapped in a complex 
with the Southfork soil; a Rencalson soil because it is 
mapped in a complex with a Moret soil; a Rhoame soil 
because it is mapped in a complex with a Moret soil; Rock 
land because it is mapped in complexes with Devoe and 
Moret soils; Rock outcrop because it is mapped in com- 
plexes with Starley, Sunup, and Travessilla soils; and 
Shale outcrop because it is mapped in complexes with 
Samsil and Spearfish soils. Their properties are such that, 
if mapped separately, these soils would be in a different 
capability unit. 


CAPABILITY UNIT VIIe-15, DRYLAND 


This capability unit consists only of the Valent part 
of the Valent-Cushman association. 'This soil has a sur- 
face layer of loamy sand and is underlain by fine sand. 
Slopes are 6 to 90 percent. Runoff is slow to medium, 
the hazard of water erosion is slight to moderate, and 
the hazard of wind erosion is high. Permeability is 
rapid, and the available water capacity is low. The ef- 


fective rooting depth is 60 inches or more. The precipita- 
tion is 10 to 19 inches, and the frost-free season 18 108 
to 120 days. 

This soil is used for range and wildlife habitat and, 
in some areas, 88 8 source of sand. 


CAPABILITY UNIT VHs-9, DRYLAND 


This capability unit consists of well-drained to ex- 
cessively drained soils of the Simmont series and Col- 
Iuvial land. These soils have a surface layer of sandy loam 
and a subsoil of very cobbly sandy clay loam. Colluvial 
land is made up of steep to very steep deposits of rock 
fragments and soil material, and Rock outcrop is in 
barren areas. Slopes are 15 to 40 percent. Runoff is rapid, 
and the hazard of erosion is high. Permeability 1s mod- 
erate, and the available water capacity is low to mod- 
erate. The effective rooting depth 1s 20 to 40 inches. The 
precipitation is 18 to 14 inches, and the frost-free season 
18 85 to 90 days. 

These soils are used for woodland and wildlife habitat. 
They also have a potential for recreation. 

Rock outerop is also in this capability unit because it 15 
mapped in a complex with the Simmont soil. Its properties 
are such that, if mapped separately, this land type would 
be in a different capability unit. 


CAPABILITY UNIT VIIIe-82, DRYLAND 


This capability unit consists of Badland, a nearly bar- 
ren land type; and Gullied land, a land type that is made 
up of actively eroding gullies. These land types are used 
for wildlife habitat. 


CAPABILITY UNIT VIIIs-82, DRYLAND 


This capability unit consists of Rock land, Shale out- 
crop, and Shale rock land. These land types are mainly 
steep to very steep. They are used mainly for wildlife 
habitat and recreation. Bentonite is mined in areas of 
Shale outerop. 


Estimated yields 


Table 9 shows the estimated yields of the principal 
crops that are irrigated, dryland, or both. These yields 
can be obtained in Johnson County, Southern Part, under 
a high level of management. The estimates are based on 
observations of soil scientists who surveyed the survey 
area, on information contained in the records of farmers 
and ranchers in the survey area, and from data ob- 
tained from the agricultural agent and the Agricultural 
Stabilization and Conservation Service. Soils that gen- 
erally are not used or not suited to irrigated crops or 
dryland erops are not included in the table. 

Under irrigation, alfalfa-hay generally is grown for 5 
to 6 years, followed by 9 to 3 years of small grain. Corn 
for silage has been produced in the Barnum arca, as well 
as in the Sussex area, and replaces small grain in the 
rotation. Increasing amounts of commercial fertilizer are 
used in the irrigated area. Irrigation water generally is 
adequate until about the middle of July. The hay crops 
generally are irrigated twice by contour-diteh systems, 
border ditches, or border dikes. Small grain also is irri- 
gated twice by the same kinds of systems. 

In dryland areas a system of alternate fallowing and 
eropping is used. The management generally consists of 
stubble-mulch tillage during the fallow year and the seed- 
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ፐሊፀፒ፪ 2.—Lstimated average yields per acre under a high level of management 
[Soils that are not used for crops or not suited to them are not listed in this table] 
Corn Grass for hay Pasture 
Alfalfa, | Barley, for Oats, 7 | Spring 
Soil name irri- irri- silage, irri- wheat, 
gated gated irri- gated Irri- Dry- Irri- Dry- | dryland} 
gated gated land gated land 
Tous Bu. Tons Bu. Tons Tons AUM? AUM Bu, 
Ale Clase sucede age Eee adn ው 1.( 0.5 sa eos 10 
Bankard sand..___.------ d 30 1. .5 人 
Barnum silt loam ነ ) š | PO  sz=s s 
Barnum silt loam, sandy subsoil variant. 5. 0 60 | 18 80 A 人 
Briggsdale sandy loam, 0 10 6 percent 
BlOPCS -————————— Pr tb: p 0. 75 18 
Briggsdale sandy loam, 6 to 10 percent | 
slopes___--~.---....------------+~+-~-|---------|---+-+---|---------|----~-----|--------- decias 5 15 
Connerton silt loam, 0 to 3 percent 
dul ው ር C————— 5.0 70 15 85 2:5 E 6 X ሬር በ ው 
Connerton silt loam, 8 to 6 percent | | 
e 5.0 70 18 85 2.5 Tec 6 Di lara 
Connerton silt loam, 6 to 10 p 
A eme 3.0 9D ctas 60 2.0). ማም ች ችን 4 E EE 
Connerton silt loam, wet__...----.----|--------- BOO ae eee ረ. ee, | 4 CN eee 
Fort Collins loam, 0 We 3 percent s slopes. 5.0 60 18 80 2.5 1.0 6 . 75 20 
Fort Collins loam, 3 to 6 percent slopes. 5.0 60 18 80 2.5 1.0 6 75 20 
Glenberg fine sandy loam 22... > 4.0 70 15 80 2,0 A 5 TOM 
Glenberg fine sandy loam, sand sub- | 
PUTA ena ወር መከ ው ው ንህ ከ Eds 3.0 50 | 15 60 20 መመመ 4 ም ዊይ wee 
Harlan silt loam.__-.---------------- 4.0 S: A 70 PEE cosy 6 ge EE 
Haverson clay loam__-_--------- 40 በ0 18 80 2,0. =s asas se 6 el EE 
Haverson silt lonm__--.--.----------- 5.0 60 | 18 80 2:8 Tus eee 6 | 
Haverson silt loam, sandy subsoil 
VaHanbe ergeet 40 55 15 70 2. |t 5 n 1 መደ 
Haverson:silt loam; wet... A A [eem RR [REA 30 wa 4 D ete et 
Heldt silty clay loam, 0 to 3 percent 
lenger eege batea de BN On ME 70 2.0 |. ... 5 O ን = 
Haldi silty clay loam, 3 to 6 percent | 
SO AE m Be 3.5 DO tue Sages 70 2.0 Lens 5 recul ce 
Heldt silty clay loam, 6 to 10 percent | 
(i): MN ስርም ር eege 3.0 AD: iiam ses 60 kay መም ሉው | 4 ey leales sica 
Julesburg fine sandy lpam______ 5.0 dU aset 80 q ener PO PA 
Kim loam, 0 to 3 percent slopes. ---..- 4. 0 LLLI 80 2.0. aene 6 EE 
Kim loam, 3 to 6 percent slopes-------- 4.0 Bi AA E 70 2:19 [Ex 6 n PEE 
Kim loam, 6 to 10 percent slopes... 3.0 AO! hostias 60 ISI PUR C 4 wt): E 
Kim loam, A 5. E css s AA ፓን 2.0. [29 | 4 s ሬጅ 
Limon silby oiy, 0 to 3 percent slopes. - 3.0 ee 70 2.0 e | 5 m 15 
Limon silty clay, 3 to 6 percent slopes... 3.0 DD. eise 70 2.0 i 5 5 15 
Limon silty clay, 6 to 10 percent slopes. - 2.5 DÉI 2222 aie ce 60 lb" (Escoja 4 "M PT 
Limon silty clay, saline, 0 to 6 percent 
dp a —————— € ችሎ፡፡ምችመም a= [oso PA 4 | 
Limon silty clay, saline, 6 to 10 percent 
dip M E ምሮ Lo AA 3 33° መ 
Lohmiller silty clay lpam_______ 3.0 D» |- 65 220 eg 5 SN መመመ 
Maysdorf sandy loam, 0 to 6 percent 
jh s" —— 3.0 DÉI scias eie 70 2.0 1.0 5 m 18 
Maysdorf sandy loam, 6 to 10 percent | 
A -— ——MÁ—M 2.5 BU. oss ss 60 1.5 8 1 4 5 12 
Petriesiltvacliy A A A A A ER Jee 2፡19: 29:1. 
Renan clay 16600. 0 to 6 percent 
E kal PJE ንም ን ሠን E meses B [4.59 መመመ m 15 
Renchill clay loam, 6 to 14 percent 
A A e A sas Soe s "Ms . 33 12 
Rhoame silty clay, 0 Lo 6 percent slopes-- 3.0 DÉI newer 70 2.0 . 78 5 .75 12 
Rhoame silty clay, 6 to 10 percent slopes- 2.5 60) lus ocur 60 15 D 4 "Me 
Shingle clay loam . 25 8 
Stoncham loum, 0 to 3 percent slopes 5.0 2.0 š . 75 20 
Stoneham loam, 3 to 6 percent slopes... 4.0 i 2.0 5 . 75 18 
3.0 50 60 2.0 4 5 12 


Stoneham loam, 6 to 10 percent slopes... 
See footnotes at end of table, 
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Tan 9. Estimated average yields per acre under a high level of management—Continued 
ge Y 


Corn Grass for hay Pasture 
Alfalfa Barley, for Onts, u Spring 
Soil name irri- irri- silage, irri- 1. .. wheat 
ated gated irri- gated Trri- Dry- Trri- Dry- dryland! 
gated gated land gated land 
Tons Bu, Toas Tons AMU? AMU? Bu. 
Ulm loam, 0 to 3 percent slopes-------- 45 80 .0 0.75 6 0.75 18 
Ulm loam, 3 to 6 percent slopes..------ 3.0 70 2.0 | .6 4 .5 18 
Wyarno clay loam, 0 to 3 percent slopes -- 35 80 2.0 (5 6 .5 15 
Wyarno clay loam, 3 to 6 percent slopes - 3.0 70 20 E 5 .5 15 
Zigweid loam, 0 to 3 percent slopes... 5. 0 80 2.0 . 75 6 . 75 aii 
Zigweid loam, 8 to 6 percent slopes.____ 3.0 70 2. 0 E 5 de lesa vs 


1 Yields of dryland spring wheat are based on a crop rotation 
consisting of 1 year of fallow and 1 year of crop. 

2 Animal-unit-months indicate the amount of forage required 
by 1 animal unit (1,000 pounds live weight) for 1 month. This 
represents the number of months the pasture can be grazed multi- 


ing of spring wheat early in spring. The seeding of win- 
ter wheat in fall has not proved successful. 

Current recommended varieties of crops are used for 
seeding. 


Management for Range * 


About 1,131,177 acres in the southern part of Johnson 
County is range, and an additional 9,784 acres is used for 

range andywoodland. The range areas are large blocks of 
land where areas that are irrigated and areas that are dry- 
land are intermingled. On the face of and on top of the 
mountain, range is intermingled with woodland. 

Most of the range is gr azed in spring, summer, and 
fall, but some areas, particularly those east of Powder 
River, are grazed the year round, Many livestock opera- 
tors have summer range in the Big Horn Mountains, on 
private, State, or Federal lands. These grazing arcas are 
used in summer from abont the middle of June until the 
middle of September. Additional grazing 18 provided in 
fall on the stubble of dryland wheatfields and on the’stub- 
ble of small grain and on hay meadows in irrigated areas. 

Table 3 shows production data obtained from the clip- 
ping of range plots. These data were obtained in 1968 
and 1969 from a study of soils on various range sites 
throughout the survey area. Estimated production is 
shown for both favorable and unfavorable years, Key 
solls were selected within certain range sites in areas 
that had limited or no grazing. The plants | in the selected 
plots were identified and the. plots clipped, and the re- 
sults were converted to pounds per acre of air-dry 
herbage. The size of each plot was 1.96 square feet. The 
pounds of air-dry herbage reported here varies somewhat 
from the estimated yields given in the description of 
each range site. The difference is due to the short study 


MCAFEE, range conservationist, Soil Conservation 
Wyoming, helped prepare this section. 


¿CHARLES C. 
Service, Sheridan, 


plied by the number of animal units an aere will support without 
injury to the vegetation resource. An acre of pasture that can 
provide grazing for 4 animals for 2 months has a stocking rate of 8 
animal-unit-months. 


period and to the fact that no true relict areas were 
located for the studies. 


Range sites and condition classes 


Different kinds of soil vary in their capacity to produce 
grass and other plants for grazing. Soils that produce 
about the same kinds and amounts of forage make up 
a range site. 

Range sites differ in their ability to produce vegeta- 
tion. The soils of any one range site produce about the 
same kind of climax vegetation. Climax vegetation is 
the stabilized plant community; it reproduces itself 
and does not change so long as the environment remains 
unchanged. It has "been growing throughout the prairies 
and the. plains since they were first settled. If cultivated 
crops are not grown, the most productive combination 
of forage plants on ቤ range site generally is the climax 
vegetation. 

Decreasers are plants in the climax vegetation that 
tend to decrease in relative amount under close grazing. 
They generally are the tallest and most productive peren- 
nial grasses and forbs and the most palatable to livestock. 

Increasers are plants in the climax vegetation that 
increase in relative amount as the more desirable de- 
creaser plants are reduced by close grazing. They com- 
monly are shorter than decreasers and generally are less 
palatable to livestock. 

Invaders are plants that cannot compete with plants 
in the climax plant community for moisture, nutrients, 
and light. Where the climax vegetation has been reduced 
by grazing, invaders grow along with increasers. Many 
invaders are annual weeds. and some are shrubs that 
have some grazing value, but others have little value 
for grazing. 

Range condition is rated by comparing the composition 
of the. existing plant community that has been brought 
about by grazing or other uses with that of the potential 
or climax. vegetation. Such a rating is useful since an 
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TABLE 3.—Measured yields of air-dry herbage on selected 


soils 
[Yield data are for the period 1968 and 1969] 
Air-dry 
herbage in— 
Aver- 
| age 
Soil Range | Condition | annual | Favor-| Un- 
site class pre- able | favor- 
cipita- | grow- | able 
tion ing grow- 
season | ing 
season 
Pounds | Pounds 
Inches per aere | per nere 
Big Horn loun...| Clayey...! Good_--. 14 | 1, 020 308 
Clayey Excellent- 14 (11,906 763 
! Excellent. 14 | ?992 497 
Briggsdale very Loamy...| Good.... 12 | 1, 250 653 
fine sandy | 
loam. 
Connerton loam..| Loamy...| Excellent. 13 | 1, 083 576 
Decross loam....| Loamy...! Excellent. 18 | 1, 901 829 
Gaynor silty Clayey...| Excellent. 13 873 585 
clay. 
Haverson loam ---| Low- | Excellent. 13 | 3, 423 Loc 
land. |! 
Maysdorf sandy | Loamy...| Gnod... 12 720 495 
loam. | 
Moret clay Shallow Excellent. 13 795 385 
loam. clayey. 
Renohill clay Clayey...| Excellent. 12 | 1, 007 462 
loam. 
Samsil silty Shallow Excellent- 13 | 1, 000 484 
elay. clayey. 
Spcarfish very Shallow Excellent. 13 766 356 
fine sandy loamy. 
loam. 
Wolf loam....... Loamy...| Good.... 14 | 1, 367 501 
Woosley loam....| Loamy.-.| Excellent. 18 | 1, 715 678 


1 67 percent of composition is green needlegrass. 
5 13 percent of composition is green needlegrass. 


estimate of the deterioration that has taken place indi- 
cates the degree of improvement possible. 

A range site 18 in excellent condition if 76 to 100 per- 
cent of the existing vegetation is of the same composition 
as that in the climax stand. It is in good condition if 
the percentage is 51 to 75; in fair condition if the per- 
centage is 96 to 50; and in poor condition if the per- 
centage is less than 95. 

Potential forage production depends on the range 
site. Current forage production depends on the range 
condition and the moisture available to plants during 
the growing season. 

A primary objective of good range management is 
to keep range in excellent or good condition, Tf this 
is done, water is conserved, yields are improved, and 
the soils are protected. It is necessary to recognize im- 
portant changes in the kind and composition of cover 
on a range site. These changes take place gradnally and 
can be misinterpreted or overlooked, Growth encouraged 
by heavy rainfall can lead to the conclusion that the 
range is in good condition, when actually the cover is 
weedy and the long-term trend is toward lower produc- 
tion. On the other hand, some range areas that have 
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been closely grazed for short periods, under careful 
management, can have a degraded appearance that tem- 
porarily conceals their quality and ability to recover. 


Descriptions of range sites 


The range sites in Johnson County, Southern Part, 
are described in this section. The description of each 
range site explains the important characteristics of the 
climate and of the soils, the principal range plants, and 
information about how to use and manage the vegetation. 

The soils of the survey area that produce similar kinds 
and amounts of vegetation have been grouped into 22 
range sites. The description of each range site includes 
estimates of potential annual yield that can be expected 
if the range site is in excellent condition. These yields 
represent the total air-dry weight of herbage, which is 
made up of seeds, leaves, and stems. 

In this survey area the following land types are not 
assigned to any range site: Badland, Colluvial land, 
Gullied land, Rock land, Rock outcrop, Shale outerop, 
and Shale rock land. To find the range site associated 
with any given soil, refer to the “Guide to Mapping 
Units.” 

CLAYEY RANGE SITE, 10 TO 14 INCH 
PRECIPITATION ZONE 

This range site consists of well-drained soils of the 
Absted, Big Horn, Englewood, Gaynor, Heldt, Limon, 
Razor, Rencalson, Renohill, Rhoame, Wornser, and 
Wyarno series. These soils have a surface layer of loam 
to silty clay and, generally, a subsoil or underlying layers 
of clay loam, silty clay, or clay. Slopes are 0 to 90 per- 
cent. Permeability is moderately slow to slow, and the 
available water capacity is low to high. The precipitation 
is 10 to 14 inches. 

The climax vegetation is about 60 percent western 
wheatgrass, thickspike wheatgrass, green needlegrass. 
Cusick bluegrass, American vetch, prairieclover, and 
winterfat and about 40 percent blue grama, plains reed- 
grass, prairie junegrass, needleleaf sedge, Sandberg blue- 
grass, aster, biseuitroot, western yarrow, milkvetch, and 
big sagebrush. ፲፻ range condition declines, big sagebrush, 
Short grasses, and invading plants generally become 
dominant. The principal invaders are annuals, curlyenp 
gumweed, and foxtail barley, 

Among the practices that apply to this site are proper 
grazing use, deferred grazing, and a planned system of 
grazing. Other practices that can be used in most areas 
are range seeding, the mechanical treatment of grazing 
land, brush control, water spreading, and the develop- 
ment of stock water. 

If this site js in excellent condition, the estimated 
annual yield per acre of air-dry herbage ranges from 
1,800 pounds in favorable years to 750 pounds in unfavor- 
able years. About 85 to 90 percent of this production is 
plants that furnish forage for cattle, sheep, horses, and 
wildlife. 


CLAYEY OVERFLOW RANGE SITE, 10 TO 14 INCH 
PRECIPITATION ZONE 
This range site consists of well drained to moderately 
well drained soils of the Haverson and Lohmiller series. 
These soils receive overflow from streams or adjacent 
uplands. Their surface layer and underlying material 
are clay loam to silty clay loam. Slopes are 0 to 8 per- 


JOHNSON COUNTY, 
cent. Permeability is moderate to slow, and the avallable 
water capacity is high. The seasonal high water table 
is below a depth of 40 inches. The precipitation is 10 
to 14. inches, 

The climax vegetation is about 45 percent basin wild- 
rye, green needlegrass, Cusick bluegrass, winterfat, and 
American vetch and about 55 percent western wheat- 
grass, Sandberg bluegrass, prairie junegrass, American 
licorice, western yarrow, aster, twogrooved milkvetch, 
and Hoods phlox. If range condition declines, short 
grasses and invading plants generally become dominant. 
The principal invaders are curlyeup gumweed, foxtail 
barley, and annuals. 

Among the practices that apply to this site are proper 
grazing use, deferred grazing, and a planned system 

of grazing. Other practices that can be used in most 
arens are water spreading and the development of stock 
water. 

If this soil is in excellent condition, the estimated 
annual yield per acre of air-dry herbage ranges from 
about 9,800 pounds in favorable years to 1,900 pounds 
in unfavorable years. About 85 to 90 percent of this 
production is plants that furnish forage for cattle, sheep, 
horses, and wildlife. 


DENSE CLAY RANGE SITE, 10 TO 14 INCH 
PRECIPITATION ZONE 


This range site consists of well-drained to somewhat 
poorly drained soils of the Bone, Cadoma, and Orella 
series, These soils generally have a. surface layer of 
clay to silty clay loam and are underlain by alkaline clay 
and silty clay, but the Bone soils have a very thin surface 
layer of loam. Slopes are 0 to 30 percent, Permeability is 
very slow, and the available water capacity is low to 
moderate. These soils are very strongly alkaline at or 
near the surface and to a depth of 16 inches or more. 

The climax vegetation is about 65 percent green needle- 
grass, thickspike wheatgrass, western wheatgrass, Mon- 
tana wheaterass, and winterfat and about 35 percent 
Sandberg bluegrass, squirreltail, plains reedgrass, needle- 
leaf sedge, onion, biseuitroot, wood aster, birdfoot sage- 
brush, and big sagebrush, It range condition declines, 
big sagebrush, birdfoot sagebrush, and invading plants 
generally become dominant. The principal invaders are 
annuals and curlycup gumweed, 

Among the practices that apply to this site are proper 
grazing use, deferred grazing, and a planned system 
of grazing. Other practices that can be used in most 
areas are mechanical treatment of grazing land and the 
development of stock water. 

If this site is in excellent condition, the estimated 
annual yield per acre of air-dry herbage ranges fr om 
about 1,200 pounds in favorable years to 450 pounds in 
unfavorable years. About 70 percent of this production 
is plants that furnish forage for cattle, sheep, horses, 
and wildlife. 


LOAMY RANGE SITE, 10 TO 14 INCH 
PRECIPITATION ZONE 
This range site consists of well-drained soils of the 
Absted, Ascalon, Bidman, Briggsdale, Carnero, Conner- 
tón, Cushman, Fort Collins, Garret, Gystrum, Harlan, 
Keyner, Kim, Kirtley, La Fonda, Lohsman, Maysdorf, 
Pokeman, Potts, Pugsley, Stoneham, Ulm, Wolf, and 
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Zigweid series. These soils generally have a loamy sur- 
face layer, subsoil, or underlying material, except that 
the Keyner soils have a surface layer of loamy sand 
and the Absted and Lohsman soils have a subsoil of 
clay. Slopes are 0 to 80 percent. Permeability is mod- 
erately rapid to moderately slow, and the available 
water capacity is low to high. The precipitation is 10 to 
14 inches. 

The climax vegetation 18 about 50 percent western 
wheatgrass, thickspike wheatgrass, green needlegrass, 
Indian ricegrass, American votch, winterfat, and priarie- 
clover and about 50 percent needle- and-thread, blue 
grama, Sandberg ees prairie junegrass, thread- 
‘wort, silverlenf seur የ068, locoweed, and Hoods phlox. If 
range condition declines, big sagebrush, short grasses, and 
invading plants generally "become dominant. The prin- 
cipal invaders are annuals, curlycup gumweed, foxtail 
barley, and cactus. 

Among the practices that apply to this site are seed- 
ing, control of brush, proper grazing use, deferred graz- 
ing, ዜ planned system of grazing, mechanical treatment 
of erazing land, and the development of stock water. 
Water spreading i is suitable on some of the lower slopes. 

lf this site 18 in excellent condition, the estimated 
annual yield per acre of air-dry herbage ranges from 
about 1,500 pounds in favorable years to 850 pounds i in 
unfavorable years. About 90 percent of this production 
is plants that furnish forage for cattle, sheep, horses, 
and wildlife. 


LOWLAND RANGE SITE, 10 TO 14 INCH 
PRECIPITATION ZONE 

This range site consists of well-drained soils of the 
Barnum, Glenberg, Haverson, and Redbank series as well 
as the sandy subsoil variants of the Barnum and Haver- 
son series. These soils have a fluctuating water table 
that is within the reach of deeper rooted plants. These 
80115 have a surface layer and underlying material of 
sandy loam to silt loam. Slopes are 0 to 3 percent. Per- 
meability is moderate to moderately rapid, and the 
available water eapacity is moderate to high. 'The sea- 
sonal high water table is below a depth of 40 inches, 
but the 801] 18 moist above a depth of 40 inches during 
part of the growing season, The precipitation is 19 to 
13 inches. 

The climax vegetation is about 50 percent basin wild- 
rye, Canada wildrye, slender wheatgrass, green needle- 
grass, and purple prairieclover and about 50 percent 
western wheatorass, needle-and-thread, prairie junegrass, 
Sandberg bluegrass, American licovice, fringed sagewort, 
snowberry, cottonwood, and silver sagebrush. If range 
condition declines, woody plants generally become 
dominant. 

Among the practices that apply to this site are proper 
grazing use, deferred grazing, and a planned system of 
grazing. Other practices that can be used include brush 
control, 

Tf this site is in excellent condition, the estimated 
annual yield per acre of air-dry herbage ranges from 
about 3,000 pounds in favorable years to 2,000 pounds 
in unfavorable years. About 75 to 80 percent of this 
production is plants that furnish forage for cattle, sheep, 
horses, and wildlife. 
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OVERFLOW RANGE SITE, 10 TO 14 INCH 
PRECIPITATION ZONE 

This range site consists of well-drained soils of the 
Glenberg, Haverson, and Kim series. These soils receive 
overflow from streams or adjacent uplands. They have a 
surface layer and underlying layers of loam and sandy 
loam. Slopes are 0 to 10 percent. Permeability is mod- 
erate to moderately rapid, and the available water 
capacity is moderate to high. The seasonal high water 
table is below a depth of 40 inches. The precipitation is 
10 to 14 inches. : | 

The climax vegetation is about 45 percent basin wild- 
rye, green needlegrass, Cusick bluegrass, Canada wildrye, 
winterfat, American vetch, and prairieclover and about 
55 percent western wheatgrass, needle-and-thread, Sand- 
berg bluegrass, blue grama, prairie junegrass, threadleaf 
sedge, American licorice, aster, fleabane, western yar- 
row, and silver sagebrush. If range condition declines, 
silver sagebrush and invading plants generally become 
dominant. The principal invaders are annuals, foxtail 
barley, and curlycup gumweed. . 

Among the practices that apply to this site are proper 
grazing use, deferred grazing, and a planned system of 
grazing. Other practices that can be used in most areas 
are water spreading, brush control, and the development 
of stock water. 

If this site is in excellent condition, the estimated an- 
nual yield per aere of air-dry herbage ranges from about 
8,000 pounds in favorable years to 9,000 pounds m un- 
favorable years. About 85 to 90 percent of this produc- 
tion 18 plants that furnish forage for cattle, sheep, horses, 
and wildlife. 


SALINE LOWLAND RANGE SITE, 10 TO 14 INCH 
PRECIPITATION ZONE 

This range site consists of moderately well drained to 
well drained soils of the Limon and Petrie series. These 
soils have a surface layer of silty clay and underlying 
layers of silty clay to clay. They receive overflow from 
adjacent areas. Slopes are 0 to 10 percent. Permeability 
is slow, and the available water capacity is low to mod- 
erate, Salinity is moderate to high, and the soils are 
strongly alkaline to very strongly alkaline. The precip- 
itation is 10 to 14 inches. . 

The climax vegetation is about 55 percent alkali saca- 
ton, Nuttall alkaligrass, western wheatgrass, alkali blue- 
grass, fourwing saltbush, Gardner saltbush, and winter- 
fat and about 45 percent inland saltgrass, bottlebrush 
squirreltail, twogrooved milkvetch, pointvetch, woody 
aster, greasewood, rubber rabbitbrush, and cottonwood. 
If range condition declines, greasewood, inland salt- 
grass, and invading plants generally become dominant. 
'The principal invaders are annuals and foxtail barley. 

Among the practices that apply to this site are proper 
grazing use, deferred grazing, and a planned system of 
grazing. Other practices that can be used in most arens 
are brush control and the development of stock water. 

If this site is in excellent condition, the estimated an- 
nual yleld per acre of air-dry herbage 18 about 9,200 
pounds in favorable years and 1,400 pounds in unfavor- 
able years. About 75 to 80 percent of this production is 
plants that furnish forage for cattle, sheep, horses, and 
wildlife. 


SALINE SUBIRRIGATED RANGE SITE, 10 TO 14 INCH 
PRECIPITATION ZONE 

This range site consists of somewhat poorly drained 
or poorly drained soils of the Connerton, Glenberg, 
Haverson, and Kim series and Saline, wet land. These 
soils ave saline and bare a fluctuating water table that is 
within the root zone during part of the growing season. 
Slopes are 0 to 6 percent. Permeability is moderate to 
moderately rapid, and the available water capacity is 
moderate. The seasonal high water table is at a depth of 
10 to 40 inches. The precipitation is 10 to 14 inches. 

The climax vegetation is about 60 percent alkali cord- 
grass, alkali sacaton, Nuttall alkaligrass, and western 
wheatgrass and about 40 percent alkali bluegrass, inland 
salterass, bottlebrush squirreltail, seepweed, greasewood, 
and rubber rabbitbrush. If range condition declines, in- 
land saltgrass generally becomes dominant. 

Among the practices that apply to this site are proper 
grazing use, deferred grazing, and a planned system of 
grazing. Other practices that can be used in most areas 
are brush control and the development of stock water. 

Tf this site is in excellent condition, the estimated an- 
nual yield per acre of air-dry herbage is about 3,500 
pounds in favorable years and 2,500 pounds in unfavor- 
able years. About 75 percent of this production is plants 
that furnish forage for cattle, sheep, horses, and wildlife. 


SANDS RANGE SITE, 10 TO [4 INCH 
PRECIPITATION ZONE 

This range site consists of somewhat excessively 
drained or excessively drained soils of the Bankard and 
Valent series and Alluvial land. These soils have a sur- 
face layer of loamy sand and underlying material of 
fine sand. Slopes are 0 to 20 percent. Permeability is 
rapid, and the available water capacity is low. The 
precipitation is 10 to 14 inches. 

The climax vegetation is about 60 percent prairie sand- 
reed, Indian ricegrass, sand bluestem, and priavieclovor 
and about 40 percent western wheatgrass, needle-and- 
thread, blue grama, sand dropseed, threadleaf sedge, cud- 
weed sagewort, green sagewort, fringed sagewort, yucca, 
and silver sagebrush, If range condition declines, forbs 
and invading plants generally become dominant. The 
principal invaders are annuals and broom snakeweed. 

Among the practices that apply to this site are proper 
grazing use, deferred grazing, and a planned system of 
grazing. Another practice that can be used in some areas 
1s development of stock water. 

If this site is in excellent condition, the estimated an- 
nual yield per aere of air-dry herbage ranges from 
about 2.500 pounds in favorable years to 1,400 pounds 
in unfavorable years. About 85 to 90 percent of this 
production is plants that furnish forage for cattle, sheep, 
horses, and wildlife. 


SANDY RANGE SITE, 10 TO 14 INCH 
PRECIPITATION ZONE 

This range site consists of well-drained soils of the 
Embry, Julesburg, Otero, and Terry series. These soils 
have a surface layer and subsoil or underlying layers 
of sandy loam or fine sandy loam. Slopes are 0 to 90 
percent. Permeability is moderately rapid, and the avail- 
able water capacity is low to high. The precipitation is 
10 to 14 inches. 


JOHNSON COUNTY, WYOMING, SOUTHERN PART 99 


The climax vegetation 18 about, 50 percent prairie sand- 
reed Indian ricegrass, little bluestem, prairieclover, 
American vetch, and winterfat and about 50 percent 
western wheatgrass, needle-and-thread, blue grama, sand 
dropseed, threadleaf sedge, needleleaf sedge, cudweed 
sagewort, silverleaf scurfpea, western yarrow, tailcup 
lupine, fringed sagewort, yucca, and silver sagebrush. 
If range condition declines, fringed sagewort, cudweed, 
and other invading plants generally become dominant. 
The principal invaders are annuals and cactus, 

Among the practices that apply to this site are proper 
grazing use, deferred grazing, and a planned system of 
grazing. Other practices that can be used in most areas 
are range seeding, brush control, and the development 
of stock water. 

If this site is in excellent condition, the estimated an- 
nual yield per acre of air-dry herbage ranges from about 
2,100 pounds in favorable years to 1,000 pounds in un- 
favorable years. About 85 to 90 percent of this produc- 
tion is plants that furnish forage for cattle, sheep, 
horses, and wildlife. 


SHALLOW CLAYEY RANGE SITE, 10 TO 14 INCH 
PRECIPITATION ZONE 

This range site consists of well-drained to somewhat 
excesslvely drained soils of the Cragola, Danko, Moret, 
Samsil, Shingle, Shirk, and Sunup series. These soils 
are 10 to 20 inches deep, but bedrock is at a depth of 20 
to 40 inches in the Shirk soil. These soils have a surface 
layer of very gravelly loam to clay and underlying layers 
of channery clay loam to clay. Slopes are 10 to 40 per- 
cent. Permeability is slow to moderate, and the available 
water capacity is low to moderate. The precipitation is 
10 to 14 inches. 

The climax vegetation is about 70 percent green needle- 
grass, western wheatgrass, thickspike wheatgrass, blue- 
bunch wheatgrass, American vetch, prairieclover, and 
winterfat and about 30 percent blue grama, Sandberg 
bluegrass, plains reedgrass, prairie junegrass, threadleaf 
sedge, aster, biscuitroot, mountain thermopsis, hawks- 
beard, and big sagebrush. If range condition declines, 
big sagebrush and invading plants generally become 
dominant. The principal invaders are annuals, broom 
snakeweed, and curlycup gumweed. 

Among the practices that apply to this site are proper 
grazing use, deferred grazing, and a planned system of 
grazing. Another practice that can be used in most areas 
1s the development of stock water. 

If this site is in excellent condition, the estimated an- 
nual yield per acre of air-dry herbage ranges from about 
1,900 pounds in favorable years to 450 pounds in unfavor- 
able years. About 80 to 90 percent of this production is 
E furnish forage for cattle, sheep, horses, and 
wildlife. 


SHALLOW LOAMY RANGE SITE, 10 TO 14 INCH 
PRECIPITATION ZONE 

This range site consists of well-drained to excess- 
lvely drained soils of the Rekop, Shingle, Spearfish, and 
Worf series, These soils are 10 to 20 inches deep. They 
have a surface layer of loam or very fine sandy loam and 
a subsoil or underlying layers of gravelly loam to light 
clay loam. Slopes are 3 to 40 percent. Permeability is 
moderate, and the available water capacity is low. The 
precipitation is 10 to 14 inches. 


The climax vegetation is about 65 percent bluebunch 
whentgrass, western wheatgrass, needle-and-thread, little 
bluestem, Cusick bluegrass, American vetch, prairie- 
clover, and winterfat and about 8ይ percent blue grama, 
Sandberg bluegrass, stonyhills muhly, prairie junegrass, 
threadleaf sedge, biscuitroot, Hoods phlox, locoweed, and 
mountain thermopsis. If range condition declines, blue 
grama, threadleaf sedge, and invading plants generally 
become dominant. The principal invaders are annuals 
and broom snakeweed. 

Among the practices that apply to this site are proper 
grazing use, deferred grazing, and a planned system of 
grazing. Among other practices that can be used in most 
areas is the development of stock water. 

፲፻ this site 18 in excellent condition, the estimated an- 
nual yield per acre of air-dry herbage ranges from 1,200 
pounds in favorable years to 450 pounds in unfavorable 
years. About 85 to 90 percent of this production 1s plants 
that furnish forage for cattle, sheep, horses, and wildlife. 


SHALLOW SANDY RANGE SITE, 10 TO 14 INCH 
PRECIPITATION ZONE 

This range site consists of somewhat excessively drained 
to excessively drained soils of the Schooner, Southfork, 
Tassel, and Travessilla series. These soils are 10 to 20 
inches deep. Generally, they have a surface layer and 
underlying layers of sandy loam, except for the Schooner 
and Southfork soils that have a surface layer of loamy 
sand, & subsoil of sandy loam, and underlying material 
of fine sand. Slopes are 10 to 40 percent. Permeability 
is moderately rapid or rapid, and the available water 
capacity is low. The precipitation is 10 to 14 inches. 

The climax vegetation is about 65 percent prairie sand- 
reed, bluebunch wheaterass, little bluestem, needle-and 
thread, prairieclover, American vetch, and winterfat and 
about 35 percent blue grama, sand dropseed, stonyhills 
muhly, threadleaf sedge, Hoods phlox, green sagewort, 
yucca, fringed sagewort, and silver sagebrush. If range 
condition declines, threadleaf sedge, fringed sagewort, 
and invaders generally become more dominant. The prin- 
cipal invaders are annuals. 

Among the practices that apply to this site are proper 
grazing use, deferred grazing, and a planned system of 
grazing. In addition, the development of stock water is 
needed for proper management of this site. 

If this site is in excellent condition, the estimated an- 
nual yield per acre of air-dry herbage ranges from about 
1,400 pounds in favorable years to 600 pounds in unfavor- 
able years. About 85 to 90 percent of this production is 
plants that furnish forage for cattle, sheep, horses, and 
wildlife. 


VERY SHALLOW RANGE SITE, 10 TO 14 INCH 
PRECIPITATION ZONE 

This range site consists of well-drained to excessively 
drained soils of the Samsil, Shingle, Spearfish, and Tas- 
sel series. These soils are 8 to 10 inches deep to bedrock, 
Slopes are 30 to 40 percent. Permeability is slow to mod- 
erately rapid, and the available water capacity is low. 
The precipitation is 10 to 14 inches. 

The climax vegetation is about 55 percent bluebunch 
wheatgrass, little bluestem, needle-and-thread, threadleaf 
sedge, curlyleaf mountain-mahogany and about 45 per- 
cent blue grama, Sandberg bluegrass, stonyhills muhly, 
red three-awn, prairie junegrass, Hoods phlox, fringed 
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sagewort, big sagebrush, ponderosa pine, and skunkbush 
sumac. If range condition declines, woody plants and 
invading plants generally become dominant. The prin- 
cipal invaders are annuals. TN 

Among the practices that apply to this site are proper 
grazing use, deferred grazing, and a planned system of 
grazing. In addition, the development of stock water is 
needed for proper range management. 

If this site is in excellent condition, the estimated an- 
nual yield per acre of air-dry herbage ranges from about 
800 pounds in favorable years to 250 pounds in unfavor- 
able years. About 70 percent of this production is plants 
that furnish forage for cattle, sheep, horses, and wildlife. 


CLAYEY RANGE SITE, 15 TO 19 INCH 
PRECIPITATION ZONE 

This range site consists of well-drained soils of the 
Turk series. These soils have a surface layer of silty clay 
and a subsoil of clay. Slopes are በ to 90 percent. Per- 
meability is slow, and the available water capacity 18 low 
to moderate. The precipitation is 18 to 19 inches. 

The climax vegetation is about 65 percent Columbia 
needlegrass, spike fescue, Idaho fescue, bluebunch wheat- 
grass, mountain brome, and forbs and about 35 percent 
western wheatgrass, thickspike wheatgrass, Letterman 
needlegrass, prairie junegrass, mutton bluegrass, phlox, 
starry cerastium, western varrow, larkspur, lupine, and 
big sagebrush. Tf range condition declines, big sagebrush 
and invading plants generally become dominant. The 
prineipal invaders are annuals, dandelion, and meadow 
salsify. 

Among the practices that apply to this site are proper 
grazing use, deferred grazing, and a planned system of 
grazing. Other practices that can be used in most areas 
are brush control and the development of stock water. 

If this site 18 in excellent condition, the estimated an- 
nual yield per acre of air-dry herbage ranges from about 
9,800 pounds in favorable years to 1,100 pounds in 
unfavorable years. About 85 to 90 percent of this pro- 
duction is plants that furnish forage for cattle, sheep, 
horses, and wildlife. 


COARSE UPLAND RANGE SITE, 15 TO 19 INCH 
PRECIPITATION ZONE 


This range site consists of well-drained soils of the 
Nathrop series, These soils have a surface layer of stony 
loam and a subsoil of gravelly to stony clay loam. Slopes 
are 10 to more than 30 percent. Permeability is mod- 
erate, and the available water capacity is low to mod- 
erate. The precipitation is 15 to 19 inches. 

The climax vegetation is about 60 percent big blue- 
grass, mountain brome, Pumpelly brome, Columbia 
needlegrass, Idaho fescue, bluebunch wheatgrass, forbs, 
and woody plants and about 40 percent western wheat- 
grass, Sandberg bluegrass, prairie junegrass, one-spike 
oatgrass, aster, larkspur, lupine, and big sagebrush, ፲፻ 
range condition declines, big sagebrush and forbs gen- 
erally become dominant. The principal invaders are an- 
nuals and common dandelion. 

Among the practices that apply to this site are proper 
grazing use, deferred grazing, and a planned system of 
grazing. Other practices that can be used in most areas 
are brush control and the development of stock water, 
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If this site 18 in excellent, condition, the estimated an- 
nual yield per acre of air-dry herbage ranges from 
about 1,100 pounds in favorable years to 600 pounds in 
unfavorable years. About 15 to 80 percent of this produc- 
tion is plants that furnish forage for cattle, sheep. 
horses, and wildlife. 


LOAMY RANGE SITE, 15 TO 19 INCH 
PRECIPITATION ZONE 

This range site consists of well drained and moderately 
well drained soils of the Amsden, Auzqui, Bachus, 
Decross, Leavitt, Lymanson, Passcreek, Stubbs, Tripit, 
and Woosley series. Generally, these soils have a loamy 
surface layer, subsoil, or underlying material, but some 
of them have a. gravelly subsoil. Slopes are 6 to 30 per- 
cent. Permeability is moderate to moderately rapid, and 
the available water capacity is low to high. ‘The precipi- 
tation 18 15 to 19 inches. 

The climax vegetation is about 70 percent Columbia 
ncedlegrass, spike fescue, Idaho fescue, bluebunch wheat- 
grass, mountain brome, and forbs and about 30 percent 
western wheatgrass, thickspike wheatgrass, prairie june- 
grass, mutton bluegrass, Letterman needlegrass, and 
upland sedges. If rango condition declines, big sagebrush, 
forbs, and invading plants generally become dominant. 
The principal invaders are annuals, common dandelion, 
gontsbeard, and foxtail barley. 

Among the practices that apply to this site are proper 
grazing use, deferred grazing, and a planned system of 
grazing. Other practices that can be used in most areas 
are brush control and the development of stock water. 

If this site is in excellent condition, the estimated an- 
nual yield per acre of air-dry herbage ranges from 2,500 
pounds in favorable years to 1,100 pounds in unfavorable 
years. About 85 to 90 percent of this production is plants 
that furnish forage for cattle, sheep, horses, and wildlife. 


SANDY RANGE SITE, 15 TO 18 INCH 
PRECIPITATION ZONE 

This range site consists of well-drained soils of the 
Burgess, Poker, Sawcreek, and Sublette series. These 
soils have a surface layer and subsoil of sandy loam. 
Slopes are 6 to 20 percent. Permeability is moderately 
rapid, and the available water capacity is low to mod- 
erate, The precipitation is 17 to 19 inches. 

The climax vegetation is about 70 percent mountain 
brome, Pumpelly brome, Columbia needlegrass, and forbs 
and about 50 percent western wheatgrass, thickspike 
wheatgrass, Letterman needlegrass, prairie junegrass, 
phlox, starry cerastinm, western yarrow, larkspur, lupine, 
and big sagebrush. If range condition declines, big sago- 
brush, forbs, and invading plants generally become dom- 
inant. The principal invaders are common dandelion 
and meadow salsify. 

Among the practices that apply to this site are proper 
grazing use. deferred grazing, and a planned system of 
grazing. Other practices that can be used in most areas 
are brush control and the development of stock water, 

If this site is in excellent condition, the estimated an- 
nual yield per acre of air-dry herbage. ranges from 2,500 
pounds in favorable years to 1,100 pounds in unfavor- 
able years. About 85 to 90 percent of this production is 


plants that furnish forage for cattle, sheep, horses, and 
wildlife. 
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SHALLOW CLAYEY RANGE SITE, 15 TO 19 INCH 
PRECIPITATION ZONE 

This range site consists of well-drained soils of the 
Devoe and Jenkinson series. These soils are 10 to 90 
inches deep. They have a surface layer of gravelly loam 
to clay loam and a subsoil and underlying material of 
gravelly clay loam to clay loam. Slopes are 10 to 40 per- 
cent. Permeability is moderate, and the available water 
capacity is low. The precipitation is 15 to 19 inches. 

The climax vegetation 18 about 65 percent Columbia 
needlegrass, Idaho fescue, spike fescue, bluebunch wheat- 

grass, “and forbs and about 35 percent western wheat- 
grass, thickspike wheatgrass, prairie junegrass, Sand- 
berg bluegrass, phlox, aster, starry cerastium, lupine, and 
big “sagebrush. If range condition declines, big sagebrush 
and inv ading plants generally become dominant. The 
principal invaders are annual plants. 

Among the practices that apply to this site are proper 
grazing use, deferred grazing, development of stock 
water, “and a planned system of grazing. 

If this site is in excellent condition, the estimated 
annual yield per acre of air-dry herbage ranges from 
about 1,600 pounds in favorable years to 500 pounds ፤ in 
unfavorable years, About 85 to 90 percent of this pro- 
duction is plants that furnish forage for cattle, sheep, 
horses, and wildlife. 


SHALLOW LOAMY RANGE SITE, 15 TO 19 INCH 
PRECIPITATION ZONE 

This range site consists of well-drained to excessively 
drained soils of the Hazton, Splitro, Starley, and Tol- 
man series, These soils are 10 to 20 inches deep. Gen- 
erally, they have a surface layer of loam or stony loam 
and ‘underlying layers of gravelly to cobbly clay loam, 
except that the Hazton and Splitro soils are sandy loam 
or gravelly coarse sandy loam throughout. Slopes are 
10 to 40 percent. Permeability is moderate or moderately 
rapid, and the available water capacity is low. The pre- 
cipitation is 15 to 19 inches. 

The climax vegetation is about 65 percent Columbia 
needlegrass, Tdaho fescue, spike fescue, bluebunch wheat- 
grass, “and forbs and about 35 percent upland sedges, 
western wheatgrass, thickspike wheatgrass, prairie june- 
grass, one- -spike oaterass, phlox, starry cerastium, lark- 
spur, lupine, and big sagebrush. Tf range condition de- 
clines, big sagebrush. and invading plants generally be- 
come dominant. The principal invaders are annuals, 
broom snakeweed, and curlycup gumweed. 

Among the practices that apply | to this site are proper 
grazing use, deferred grazing, and a planned system of 
grazing. Among other practices that can be used in most 
areas is the development of stock water. 

Yf this site 1s in excellent condition, the average an- 
nual yield per acre of air-dry herbage ranges from , about 
1,600 pounds in favorable years to 500 pounds in un- 
favorable years. About 85 to 90 percent of this produc- 
tion is plants that furnish forage for cattle, sheep, 
horses, and wildlife. 


SUBIRRIGATED RANGE SITE, 15 TO 19 INCH 
PRECIPITATION ZONE 
This range site consists only of the Slocum part of the 
Auzqui-Slocum association. This soil is somewhat poorly 
drained. It has a fluctuating water table that is within 
the root zone during part of the growing season. Slopes 
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are 3 to 10 percent. Permeability is moderate, and the 
available water capacity is high. The seasonal high 
water table is below a depth of 40 inches, but the soil 
is moist above a depth of 40 inches during part of the 
growing season. The precipitation is 18 to 19 inches. 

The climax vegetation is about 55 percent Nebraska 
sedge, northern reedgr ass, alpine timothy, slender wheat- 
grass, and forbs and about 45 percent tufted hairgrass, 
mat muhly, Idaho fescue, low sedge, dock, American 
bistort, fleabane, willow, and shrubby cinquefoil If 
range condition declines, annuals generally become 
dominant. 

Among the practices that apply to this site are proper 
grazing use, deferred grazing, brush control, and a 
planned system of grazing. 

If this site is in “excellent condition, the estimated an- 
nual yield per acre of air-dry herbage ranges from about 
5,500 pounds in favorable years to 3,000 "pounds in un- 
favorable years. About 75 to 80 percent of the produc- 
tion is plants that furnish forage for cattle, sheep, horses, 
and wildlife. 


VERY SHALLOW RANGE SITE, 15 TO 19 INCH 
PRECIPITATION ZONE 

This range site consists of well-drained to excessively 
drained soils of the Hazton and Starley series. These 
soils are 8 to 10 inches deep to bedrock. Slopes are 30 
to 40 percent. Permeability is moderate to moderately 

rapid, and the available water capacity is low. The pre- 
cipitation is 15 to 19 inches. 

The climax vegetation is about 05 percent mountain 
muhly, Columbia. needlegrass, Idaho fescue, bluebunch 
wheatgrass, forbs, and curlleaf mountain- mahogany and 
about 35 percent western wheatgrass, prairie junegrass, 
one-spike oatgrass, phlox, starry cerastium, pussytocs. 
stonecrop, sandwort, conifers, and big sagebrush. If 

range condition declines, forbs and invading “plants y gen- 
er ally become dominant. The principal invaders are 
annuals, 

Among the practices that apply to this site are proper 
grazing use, deferred grazing, the development of stock 
water, “and a planned system | of grazing. 

If this site is in excellent condition, the estimated an- 
nual vield per acre of air-dry herbage ranges from 900 
pounds in favorable years to 400 pounds in | unfavorable 
years. About 70 percent of this production is plants that 
furnish forage for cattle, sheep; horses, and wildlife. 


Management for Woodland 


About 35,000 acres in Johnson County, Southern Part, 
is woodland. Most of the wooded areas are small, scat- 
tered stands that have value mainly for watershed, wild- 
life habitat, and recreation. On the Big Horn Moun- 
tains are stands of lodgepole pine, Donglas-fir, and Engel- 
mann spruce. On the eastern flank of the mountains where 
slopes face north and east are stands of ponderosa pine. 
On Pine Ridge, in the southeastern part of the survey 
area, stands of ponderosa pine also grow. 

These forested areas provided considerable production 

early in the development of the survey area. One such 
area west of Mayoworth, known as the Pole Patch, 
provided logs for many houses of the early homesteaders. 
Indications are that sizable areas burned about 80 to 
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100 years ago. The burned areas now have stands of 
lodgepole pine, and unburned areas have stands of 
Douglas-fir and Engelmann spruce. Remnant areas of 
overmature Douglas-fir remain in some of the younger 
stands of lodgepole pine. 

These stands of trees are under private, State, and 
Federal ownership, and they provide posts, poles, and 
lumber mainly for local use. Only a few sawmill oper- 
ators work in the timber stands. . 

Fertility, texture, and available water capacity are 
soil factors that affect tree growth. Along with elevation, 
aspect, and climate, these factors affect the growth of 
trees and the kinds of trees that grow on a particular 
site. The depth of the root zone and the available water 
capacity also are important. 

The few wooded soils of the survey area have been 
placed in groups on the basis of their suitability for 
trees, Each group is made up of soils that produce sim- 
llar kinds of woodland crops, require similar manage- 
ment, and have about the same productivity. For each 
group, a relative rating of high, medium, or low is 
given for timber production. 

The potential species and productivity for wood erops 
are shown, as follows: 


Produc- 
Woodland group and map tivity 
symbols Potential species for 
wood 
crops 


Group 1: CD, PG Engelmann spruce | Medium. 


and Douglas-fir, 


Group 2: Sr. —€— ME Douglas-fir and Low to 
lodgepole pine. me- 
dium. 

Group 3: Bayerton part of BM, | Ponderosa pine....| Medium. 
Slipman part of PA. 

Group 4: Simmont part of 5(3፻ | Ponderosa pine____| Low. 

em) Bl Gateson part of GA | Ponderosa pine....| Medium. 
an H 


Management for Wildlife 


Johnson County, Southern Part, is favorable for 
many kinds of wildlife. The areas of range and inter- 
mingled irrigated and dryland areas, woodland areas, 
and streams provide food and cover for many wild 
animals, birds, and fish. 

Antelope are the most abundant big-game animals, but 
there also are many deor and elk. Beaver and muskrat 
live along the main streams. Waterfowl live along the 
main streams and on many stock-water ponds. Rainbow 
trout, brown trout, brook trout, and cutthroat trout live 
in mountain streams and on the North Fork, Middle 
Fork, and Red Fork of Powder River, below the moun- 
tains, There are cottontail rabbits, jackrabbits, coyotes, 
pheasants, and a few wild turkeys in the survey area. 
Range areas provide food and cover for many sage 
grouse. 

The wildlife population is largely determined by the 
ability of the habitat to produce appropriate food, cover, 
and water. Wildlife habitats differ in their capacity to 
provide these essential elements. Some of the differences 
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are related to soils, and others are related to manage- 
ment, Good management practices are needed for the use 
of soils as wildlife habitat. 

The soils of Johnson County, Southern Part, have 
been grouped into three wildlife habitat types. In the 
folowing paragraphs, these habitat types are described, 
wildlife species are listed, and their needs are mentioned. 
Each habitat type, or area, consists of the soil associations 
shown on the General Soil Map, which is at the back of 
this survey, and described in the section “General Soil 
Map." 


WILDLIFE HABITAT TYPE 1 


This habitat makes up about 14 percent of the survey 
area. It is on the tops of mountains and is designated as 
801] association 10 on the General Soil Map. This area 
18 used mainly for range, woodland, and wildlife habitat. 

The soils are mainly of the Starley, Nathrop, and 
Woosley series. Among the other soils of this habitat are 
those of the Bachus, Burgess, Cloud Peak, Decross, Dell, 
Mathers, Tripit, and Wetterhorn series. 

The vegetation consists of grasses, sedges, and forbs 
in the open park areas and conifers in the timbered areas. 
The habitat furnishes food, cover, and water for deer, 
elk, and in some places a few moose and antelope. Most 
streams in this area contain several species of trout. 

Conservation problems arise because big-game animals 
compete with livestock for food. 


WILDLIFE HABITAT TYPE 2 


This habitat makes up about 79 percent of the survey 
area, The areas of this habitat, on uplands below the 
tops of mountains and. above stream channels, are des- 
ignated as soil associations 3, 4, 6, 7, 8, and 9 on the 
General Soil Map. The major soils of these associations 
are those of the Briggsdale, Renohill, Cushman, Gaynor, 
Samsil, Shingle, Schooner, Cragola, Wolf, Big Horn, Sun- 
up, and Spearfish series and Rock land. Many other soils, 
besides the major soils that name these associations, are in 
this habitat. There are a few dry-farmed areas near Nine- 
mile Creek and Fourmile Creek. 

The vegetation consists of short grasses, mid grasses, 
dryland sedges, forbs, and woody plants. The habitat is 
populated by antelope, deer, cottontail rabbits, jack- 
rabbits, sage grouse, and some pheasants, alone with 
various numbers of coyotes and fox. Many stock-water 
ponds provide resting areas for ducks. 

Conservation problems arise mainly because wildlife 
compete with livestock. Generally, management for live- 
stock complements management for wildlife; however, 
such practices as fenced dry pasture, heavy grazing, and 
sagebrush spraying can be detrimental to wildlife. ` 


WILDLIFE HABITAT TYPE 3 


This habitat makes up abont 7 percent of the survey 
area. It is along Powder River and its tributaries below 
the mountains and is designated as soil associntions 1 
and 2 on the General Soil Map. The major soils in these 
associations are of the Stoneham, Haverson, Glenberg, 
Connerton, Barnum, and Redbank series. In addition to 
the major soils that name these associations, soils of the 
Bankard, Kim, Lohmiller, Limon, Wyarno, and Zigweid 
serles are in this habitat. The area consists of alluvial 
bottoms along streams and the adjacent valleysides. Tt 
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is used mainly for irrigated hay, small grain, pasture, 
and to a minor extent for range and wildlife habitat, 

The vegetation consists of alfalfa, bromegrass, and 
small grain on irrigated fields and short grasses, tall 
grasses, wetland sedges, and cottonwood and willow trees 
along Streams, This habitat is used by antelope and deer 
as well as livestock, and has a higher carrying capacity 
than the other habitats in the survey area. Waterfowl, 
beaver, and muskrat use the creek bottoms for food and 
nesting. Trout are in the Middle Fork, Red Fork, and 
North Fork of the Powder River. 

Among the conservation problems are control of sedi- 
ment in the drainage areas of streams, control of erosion 
on streambanks, and control of winter damage to hay- 
stacks caused by deer. 


Engineering Uses of the Soils 


This section is useful to those who need information 
about soils used as structural material or as foundations 
upon which structures are built, Among those who can 
benefit from this section are planning commissions, town 
and city managers, land developers, engineers, con- 
tractors, and farmers. 

Among properties of soils highly important in engi- 
neering are permeability, strength, compaction charac- 
teristics, drainage, shrink-swell potential, grain size, 
plasticity, and reaction, Also important are depth to the 
water table, depth to bedrock, and slope. These prop- 
erties, in various degrees and combinations, affect con- 
struction and maintenance of roads, airports, pipelines, 
foundations for small buildings, irrigation systems, 
ponds and small dams, and systems for disposal of 
sewage and refuse. 

Information in this section of the 8011 survey can be 
helpful to those who— 


1. Select potential residential, industrial, commer- 
cial, and recreational areas. 

9. Evaluate alternate routes for roads, highways, 
pipelines, and underground eables. 

3. Seek sources of gravel, sand, or clay. 

4. Plan farm drainage systems, irrigation systems, 
ponds, terraces, and other structures for con- 
trolling water and conserving soil. 

5. Correlate performance of structures already built 
with properties of the kinds of soil on which 
they are built, for the purpose of predicting 
performance of structures on the same or sim- 
lar kinds of soil in other locations. 

6. Predict the traflicability of soils for cross- 
country movement of vehicles and construction 
equipment. 

የ. Develop preliminary estimates pertinent to con- 
Struetion m a particular area. 


Most of the information in this section is presented 
in tables 4, 5, and 6. Table 4 shows several estimated soil 
properties significant to engineering; table 5 gives inter- 
pretations for various engineering uses; and table 6 
shows the results of engineering laboratory tests on soil 
samples. 

This information, along with the soil map and data in 
other parts of this publication, can be used to make inter- 
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pretations in addition to those given in tables 4 and 5, 
and 16 also can be used to make other useful maps. 

This information, however, does not eliminate the 
need for further investigation at sites selected for engi- 
neering works, especially works that involve heavy loads 
or require excavations to depths greater than those 
shown in the tables, generally depths of more than 6 feet. 
Inspection of sites, especially small ones, also is needed 
because many delineated areas of a given soil mapping 
unit contain small areas of other kinds of soil that have 
strongly contrasting properties and different suitabilities 
or limitations for soil en gineering. 

Some of the terms used in this soil survey have special 
meaning to soil scientists. The Glossary defines many of 
these terms as they are commonly used in soil science. 


Engineering soil classification systems 


The two systems most commonly used in classifying 
samples of soils for engineering are the Unified system 
(9, 2) used by the Soil Conservation Service P 
Department of Defense, and other agencies, and the 
AASHO system (7, 3) adopted by the American Asso- 
ciation of State Highway Officials. 

In the Unified system soils are classified according to 
particle-size distribution, plasticity, liquid limit, and 
organic-matter content. Soils are grouped in 15 classes. 
There are eight classes of coarse-grained soils, identified 
as GW, GP, “GM, GC, SW, SP, SM, and SC; six classes 
of fine-gr ained soils, identified as ML, CL, OL, MEL, CH, 
SE ae and one class of highly organic soils, identified 
as Pt 

The AASHO system is used to classify soils accor ding 
to those properties that affect use in highway construc- 
tion and maintenance. In this system a soil is placed in 
one of seven basic groups, which range from A-1 through 
A-7 on the basis of grain-size distribution, liquid limit, 
and plasticity index. In group A-1 are gravelly soils of 
high bearing strength, or the best soils for subgrade 
(foundation). At the other extreme, in group A-T are 
clay soils that have low strength when wet and that are 
the poorest soils for subgrade. Where laboratory data 
are available to justify a further breakdown, the A-1, 
A-2, and A-7 groups are divided as follows: A-l-a, 
A-1-b; A-9-4, A-25, A-9-6, A-9-7; A-7-5, and A—7-6. 
As additional refinement, the engineering value of a soil 
material can be indicated by a group index number. 
Group indexes range from 0 for the best material to 20 
or more for the poorest. The AASHO classification for 
tested soils, with group index numbers in parentheses, 
is shown in table 6; the estimated classification, without 
group index numbers, is given in table 4 for all soils 
mapped in the survey area. 


Soil properties significant to engineering 


Several estimated soil properties significant in engi- 
neering are shown in table 4. These estimates are made 
for representative soil profiles, by layers sufficiently dif- 
ferent to have different significance in soil engineering 
The estimates are based on field observations | made in 
the course of mapping, on test data for these and similar 
soils, and on experience with the same kinds of soil in 
other counties. Following are explanation of some of 
the columns in table 4. 
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TABLE 4.—Lstimated soil properties 


[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soils. The soils 


tions for referring to other series that appear in the first column of 
| Classification 
| Depth | Depth Coarse 
Soil series and map symbols to from fraction 
bedrock | surface greater than 
Dominant USDA texture Unified AASIIO 3 inches 
In. In. Pet, 
*Absted: Aa, AB, ADB, ADC ..... . ......- 40-60 0-3 Very fine sandy loam.________ CL A-6 0-5 
For Bone soil in AB and Wyarno soils 3-60 E EE CH A-7 0 
in ADB and ADC, see their respec- 
tive series. 
Alluvial land: AL. 
Properties too variable to be 6811- 
mated. 
*Ameden: AM cc core መመ 40-60 0-8 A ele ML or MH | A-7 0-5 
For Deeross soil in this unit, see 8-23 | Clay oam... Ml, or CL | A-7 0-5 
Decross series. 23-00 | Clay Jemp 5፡5 5፡5 መመመ MLor CL | A-7 -5 
*Ascalon? AS 4፡9 መክ ኤክ EENS >60 0-10 | Fine sandy loam 2-22-22- | CL A-6 0-5 
For Julesburg soil in this unit, see 10-28 | Sandy clay loam _____ SC or CL A-6 or A-7 0-5 
Julesburg series. 28-60 | Sandy clay loam ------------ SC or CL A-6 0-5 | 
*Auzqui: All.:..2-22llicos2l99-2226- 40-60 012: | onte E CL A-7 -5 | 
For Slocum soil, see Slocum series. 12-60 | Clay loam------------------ MLtoCL | A-7 0-5 
DOC C ሙ ም ው ous 20-40 0-1፻ | Loa ue ted tea aia ML ላ-ፋ 0-5 
Mapped only in an association with 17-31 | Clay loam...----.-.-------- CL A-6 15 
Foke: and Splitro soils. 81 | Hard sandstone. 
Badland: BA. 
Properties too variable to be es- 
timated. 
Bankard: EE >60 0-60 | Loamy sand and loamy fine | SW | A-2 0-5 
sand. | 
| 
*Barnum: Be, BK........... — ee >60 0-4 Very fine sandy loam ICT, A-6 0-5 
For Redbank soil in B K, see Redbank 4-00  Lomm.... መጨ.ጨጨሠመጨውጨጨሙ-ጨሠጨጩ CL A-6 0-5 
series. 
Barnum, sandy subsoil variant: Bf------ 060 (0-24. | Loa ee eege CL A-6 0-5 
24-00 | Fine sand------------------ SC A-2 0-5 
*Bayeorton: BM. uu... L u LL ge 20-40 0-7 LOAN 3 ot p ndi CL A-6 0-10 
For Tolman soil in this unit, see 7-24 | Sandy clay loam------.... SC A-6 0-10 
Tolman series. 24 | Hard sandstone. | 
Miu ሮም ምን ኔን ዱር -------| 40-60 A T.T T CÀ CL A-6 0-10 | 
Mapped only in complex with Briggs- Dob! | A tern ican Aa | CH A-7 0-5 
dale soil. 18-60 | Clay loam._------------~---- CL A-6 0-5 
*Big Worn: EN... see ees mado > 60 0-4 1011. ድር ር ses sexes] GL A-6 5-10 
For Wolf soil in this unit, see Wolf LR 人 CH A-7 5-10 
series. 26-60 | Gravelly clay loam ---------- CL A-6 5-10 
ee መ. | >00 | 0-00 | Silty clay or silty clay loam...| CH A-7 0-5 
Mapped only in complexes with | 
Absted and Petrie soils. 
*Briggsdale: BoB, BoC, BRD, BSD, 20-40 0-6 | Very fine sandy loam ........ CL A-6 0-5 
BT, BU, BWD, BWE. I 
For Bidman soil in BRD, Lohsman 6-16 | Clay loam_- ooo | CL A-7 0-5 
soil in BSD, Pugsley soil in BT, | 16-28 | Silty clay and silty clay loam..| CL A-6 0-5 
Renohill soil in BU, and Worf soils | 28 | Soft shale. 
in BWD and BWE, see their re- 
spective series. 
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in such mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the instruc- 
this table. ‘he sign > means more than; the sign < mean less than} 


Percentage less than 3 inches passing sieve— 
= Available 
Liquid Plasticity Permea- water Reaction | Salinity | Shrink-swell 

No. 4 No. 10 No. 40 No. 200 limit index bility capacity potential 

(4.7 mm.) | (2.0 mm.) |(0.42 mm.)| (0.074 

mm.) 
Mmhos. per 
In. per hr. In. per in. of soil pH em. at 25° C. 

95-100 95-100 85-05 50-65 25-35 10-15 2. 0-6. 0 0. 15-0. 17 | 6. 6-7. 8 «2.0 | Low. 
85-100 85-100 70-100 65-95 50-60 30-40 | 0. 06-0. 2 0. 09-0. 11 | 7. 9-9. 0 十 | 2. 0-8 0 | High. 

| 95-100; 95-100 90-95 75-80 45-55 15-25 0. 6-2. 0 0. 16-0. 18 | 6. 6-7. 8 «2.0 | Low. 
95-100 ' 95-100 90-95 80-85 40-50 15-25 0. 6-2. 0 0. 19-0. 21 | 6. 6-7. 8 «2.0 | Moderate. 
95-100 90-95 90-95 70-80 40-50 15-25 0. 6-2. 0 0. 19-0. 21 | 7. 9-9. 0 «2.0 | Moderate. 
95-100 95-100 85-95 65-75 25-35 15-20 | 0. 6-2. 0 0. 16-0. 18 | 6. 6-7. 8 «2.0 | Moderate. 
95-100 95-100 80-90 35-55 35-45 20-30 0. 6-2. 0 0. 14-0. 16 | 7. 4-8. 4 «2.0 | Moderate. 
95-100 95-100 80-90 35-55 30-40 20-30 0. 6-2. 0 0. 14-0. 16 | 8. 5-9. 0 <2. 0 | Moderate. 
95-100 95-100 90-95 80-90 40-50 10-15 0. 6-2. 0 0. 19-0. 21 | 7. 4-0. 0 «2.0 | Low. 
95-100 | 95-100 90-95 80-90 40-50 15-25 0. 6-2. 0 0. 19-0. 21 | 7. 9-9. 0 <2. 0 | Moderate. 
75-100 75-100 65-90 50-65 20-30 0-5 0. 6-2. 0 0. 16-0. 18 | 5. 6-6. 5 «2.0 | Low. 
75-100 75-100 70-90 55-75 30-40 15-20 0. 6-2, 0 0. 19-0, 21 | 5. 6-6, 5 <2. 0 | Moderate. 
90-100 90-100 60-80 20-35 5-10 1 NP 0. 0-20. 0 | 0. 05-0.07 | 7. 4-9. 0 2.0-8.0 | Low. 
85-100 85-100 70-05 80-05 20-30 10-20 0. 6-2. 0 0. 15-0. 17 | 7. 9-9. 0 2. 0-8. 0 | Low. 
85-100 85-100 70-95 50-75 25-35 15-20 0. 6-2. 0 0.16-0.18 | 7. 9-9. 0 2. 0-8. 0 | Moderate. 
85-100 85-100 70-95 50-75 20-30 10-20 0. 6-2. 0 0. 19-0. 23 | 7. 4-9. 0 2. 0-4. 0 | Moderate. 
85-100 85-100 50-65 25-35 15-25 5-10 2. 0-6. 0 0. 11-0. 13 | 7. 9-9. 0 2.0-4.0 | Low. 
75-100 75-100 65-90 50-65 30-35 15-20 0. 6-2. 0 0. 16-0. 18 | 5. 6-7. 8 «2.0 | Moderate. 
75-100 75-100 60-90 35-50 30-40 15-20 0. 6-2. 0 0. 16-0. 18 | 5. 6-8. 4 «2.0 | Low. 
90-100 90-100 70-95 50-75 30-40 15-20 0. 6-2. 0 0. 16-0. 18 | 6. 1-6. 5 «2.0 | Moderate. 
00-100 90-100 80-100 70-95 50-60 30-40 0. 2-0. 6 0. 14-0. 16 | 7. 4-7. 8 «2.0 | High. 
90-100 90-100 80-100 65-80 35-40 20-30 0. 6-2. 0 0. 19-0. 21 | 8. 0-8. 6 «2.0 | Moderate. 
95-100 95-100 85-05 30-40 15-25 0. 6-2. 0 0. 16-0. 18 | 6. 6-7. 8 <2, 0 | Moderate. 
95-100 95-100 90-100 50-60 80-40 0. 2-0. 6 0. 14-0. 16 | 6. 6-8. 4 «2.0 | High. 
60-70 60-70 55-70 30-40 15-20 0. 6-2. 0 0. 19-0. 21 | 7. 9-9. 0 «2.0 | Moderate. 
90-100 90-100 80-100 50-60 30-40 «0.6 0. 07-0. 09 | 7. 9-9. 0 十 | 2.0-8.0 | High. 
90-100 90-100 75-95 50-65 20-30 10-20 0. 6-2. 0 0. 15-0 17 | 6. 6-7. 8 <2. 0 | Moderate. 
90-100 90-100 80-100 65-80 40-50 25-40 0. 2-0. 6 0. 19-0. 21 | 6. 6-7. 8 <2, 0 | Moderate, 
90-100 90-100 80-100 65-80 35-40 20-30 0. 6-2. 0 0. 19-0, 21 | 7. 9-9. 0 <2.0 | Moderate. 
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TABLE 4.—Estimated soil properties 
| 
Classification 
Depth | Depth Coarse 
Soil series and map symbols to from fraction 
bedrock | surface : greater than 
Dominant USDA texture Unified AASIIO 3 inches 
In. 78. Pet. 
ENN E 20-40 0-9 Gravelly coarse sandy loam_.-| SM A-1 or A-2 | 5-10 
Mapped only in association with Haz- 9-30 | Gravelly coarse sandy loam...| SC A-2 5-10 
ton soils. 30 | Granite. 
Cad Ou. AANE Se cse 20-40 0-24 | Silty las... ETE CL or CH A-7 0-5 
Mapped only in association with 24 | Soft alkaline shale. 
Limon soils and in complex with 
Samsil and Gaynor soils. 
LEE 20-40 0-7 A ss utansa Ch A-6 | 5-10 
Mapped only in association with 7-20 | Clay loam___.-------------- CL ጴ-6 | 5-10 
Sunup soils. 20-26 | Gravelly clay loam .........- CL A-6 | 10-15 
20 | Ward sandstone. 
*Cloud Peak: CD. | 20-40 0-4 | Very fine sandy loam-------.- CL A- 10 
For Dell soil in this unit, see Dell 4-18 | Stony silty clay Jonm. iC A-2 22 
serios. 18-32 | Stony loam oo 10 A-2 25 
32 | Hard limestone. 
Colluvial land: CE. | 
Properties too variable to be esti- | 
mated. | 
*Connerton: CnA, CnB, CnC, CnD, Co, >60 0-60 | Lenm. see =‹29ሠ፡መ ፍመ: CL A-6 | 0-5 
CR, CS. | 
For La Fonda soil in CR and Spear- 
fish soil in CS, see their respective 
series. 
全 10-20 0-16 | Very gravelly clay Jun... 1 GC A-2 15-30 
For Ascalon soil in CT and Shingle 16 | Soft siltstone. 
soil in CU, see their respective 
series. 
*Cushman: CV, CW, CH, ን ው 20-40 0-ፋ Fine sandy loam ____________ SC ቦኮ CL A-2 or A-6 0-5 
For Briggsdale soil in CV, Embry 4-21 | Clay loam_----------------- CL A-6 0-5 
soil in CW, and Terry soil in C X, 21-30 | Sandy loam ----------------| SC A-2 0-5 
see their respective series. 3 Sandstone. 
有 10-20 OU? | CMa ie o hick ce ha tie CH ጴ-7 0-5 
Mapped only in an association with 12-20 | Soft alkaline 
Renohill soils. 
Decrees: DE. በመ መት አ; መው 60 0-4 Taita u dead MH A-T 5-10 
For Woosley soil in this unit, sec 4-30 | Clay Ion. ML or CH | A-7—A-4 5-10 
Woosley series. 90-00! ON CL A-6 10-15 
40-60 0-6 Jg Se CL A-6 5-15 
Mapped only 6-20 | Clay loam- ooo 00 CL A-6 or A-7 5-15 
Cloud Peak soils. 20-42 | Stony clay loam_______ GC, CL A-6 15-20 
42 | Fractured limestone. 
*Devoe: DRD. መመመ ጨጨጨ. 10-20 0-15 | Gravelly loam and gravelly | GC A-6 5-10 
Rock land properties too variable to clay loam. 
be estimated. 15 | Soft shale. 
EMD y eee ee dd e >60 0-60 | Sandy loa Moo sc A-2 or A-4 0-5 
Mapped only in associations with 
Cushman and Gateson soils. 
Englewood 50-60 0-60 | Silty clay and clay ..........| CH AT 0-5 | 
Mapped only in an association with | 
Wormser soils. 
*Fort Collins: FcA, FcB, FO, FU....... >60 0-5 Fine sandy loam- -a222 SC ለ-6 0-5 
For Ascalon soil in FO and Ulm soil 521 | Clay loam ses Gl A-6 0-5 
in FU, see their respective series. 21-60 | A CL A-6 0-5 
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Percentage less than 3 inches passing sieve— 


Available 
Liquid Plasticity Permea- water Reaction Salinity Shrink-swell 
No. 4 No. 10 No. 40 No. 200 limit index bility capacity potential 
(4.7 mm.) | (2.0 mm.) |(0.42 mm.)| (0.074 
mm.) 
Mmhos. per 
In. per hr. In. per in. of soil H em. at $5? C. 
15-85 50-75 40-50 20-30 20-25 NP 2. 0-6. 0 0. 13-0. 15 | 5. 1-6. 5 .0 | Low. 
75-85 50-75 40-50 20-30 20-30 5-10 2. 0-6. 0 0. 13-0. 15 | 5. 1-6. 5 «2.0 | Low. 
85-100 85-100 70-100 70-95 40-60 30-40 <0. 06 0. 04-0. 06 | 7. 9-9. O--| 4.0-8, 0 | High. 
75-80 70-75 60-70 50-60 25-35 15-25 0. 6-2. 0 0. 16-0. 18 | 6. 6-7. 8 <2. 0 | Moderate. 
75-80 75-80 65-75 50-65 30-40 15-25 0. 6-2. 0 0. 19-0. 21 | 6. 6-8. 4 «(2.0 | Moderate. 
60-70 60-70 55-70 50-60 25-35 15-20 0. 6-2. 0 0. 19-0. 21 | 7. 9-9. 0 <2.0 | Moderate. 
80-90 70-80 65-70 50-65 85-40 20-80 0.6-ዷ0 0. 15-0. 17 | 6. 1-7. 8 <2. 0 | Moderate. 
30-40 30-40 30-40 25-38 30-40 15-20 0. 6-2. 0 0. 09-0. 11 | 6. 6-7. 8 «2.0 | Moderate. 
30-40 30-40 25-40 20-80 25-30 15-25 0. 6-2. 0 0. 07-0. 09 | 7. 4-9. 0 «2.0 | Low. 
80-100 80-100 70-95 50-75 25-86 15-26 0. 6-2. 0 0. 16-0. 18 | 7. 4-9. 0 2. 0-15 Moderate. 
35-40 30-35 25-35 20-30 20-30 15-20 0. 6-2. 0 0. 15-0. 17 | 7. 4-9. 0 «2.0 | Low. 
90-100 90-100 65-85 35-55 20-25 10-20 2. 0-6. 0 0. 13-0. 15 | 6. 6-7. 3 «2.0 | Low. 
80-100 80-100 70-95 55-80 25-30 15-20 0. 6-2, 0 0. 19-0. 21 | 6. 6-7. 8 <2, 0 | Moderate. 
80-100 80-100 50-70 25-35 15-25 5-10 2. 0-6. 0 0. 11-0. 13 | 7. 9-9. 0 «2.0 | Low. 
80-100 80-100 75-100 60-90 50-60 30-40 0. 06-0. 2 0.14-0.16 | 8. 5-9. 0 十 | 2. 0-4. 0 | High. 
85-90 85-90 80-85 70-80 50-60 10-20 0. 6-2. 0 0. 16-0. 18 | 6. 1-7. 8 «2.0 | Low. 
75-100 75-100 75-100 55-100 40-60 10-30 0. 6-2. 0 0. 19-0. 21 | 6. 6-7. 8 <2, 0 | Moderate. 
65-80 60-80 60-65 50-60 30-40 10-20 0. 6-2. 0 0. 19-0. 21 | 7. 9-8. 4 «2.0 | Moderate. 
80-90 80-85 70-80 60-70 30-40 20-30 0. 6-2. 0 0. 16-0. 18 | 5. 6-7. 3 «2.0 | Moderate. 
75-100 75-100 60-100 50-90 35-50 20-30 0. 2-0. 6 0. 19-0. 21 | 6. 1-7. 8 «2. 0 | Moderate. 
65-100 60-00 55-90 40-75 30-40 10-20 0. 2-0. 6 0. 19-0. 21 | 6. 6-9. 0 «2.0 | Low. 
65-75 55-65 55-65 40-50 25-35 15-25 0. 6-2. 0 0.16-0. 18 | 7. 4-9. 0 «2.0 | Low. 
75-100 75-100 45-70 25-40 10-20 5-10 2. 0-6. 0 0. 11-0. 13 | 5. 6-7. 8 «2.0 | Low. 
85-100 85-100 80-100 75-95 50-60 30-40 0. 06-0. 2 0. 14-0. 16 | 6. 6-8. 4 «2.0 | High. 
75-100 75-100 50-85 35-50 25-35 10-20 0. 6-2. 0 0. 13-0. 15 | 6. 6-7. 8 «2.0 | Low. 
75-100 75-100 65-90 50-65 30-40 20-30 0. 6-2. 0 0. 16-0. 18 | 6. 6-7. 8 «2. 0 | Moderate. 
75-100 |. 75-100 65-90 50-70 30-40 20-30 0. 6-2. 0 0. 16-0. 18 | 7. 9-9. 0 «2.0 | Moderate. 
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TaBe 4.—Estimated soil properties 


Classification 
| Depth | Depth | Coarse 
Soil series and map symbols to from fraction 
bedrock | surface greater than 
Dominant USDA texture Unified AASHO 3 inches 
| 
| 
= —| 
In. In. Pet, 
LE EE >60 0-9 Sandy Ioam 2 occ cllc. SC A-6 0-5 
Mapped only in an association with 9-36 | Sandy clay loam ------------ SC A-6 0-5 
Maysdorf soils. 36-60 | Sandy loam----------------- SC A-6 0-5 
*Gateson: GA_..--.-.-----+--- E 20-40 0-10 | Very fine sandy loam --------| CL A-6 0-5 
For Embry soil in this unit, see 10-24 | Clay loam__---------------- CL A-6 5-10 
Embry series. 24 | Soft sandstone. 
Gaynor š . 20-40 0524 | ¡Clavos መመመ T CH A-7 0-5 
Mapped only in association with | 24 | Soft shale. 
Limon soils and in complexes with | | 
Cadoma, Razor, and Samsil soils. 
* Glenberg: 
ccm 60 0-60 | Sandy loam_..._._---------- SC A-2 0-5 
For Bankard soil in GG, 866 Bankard 
series. 
| E E >60 0-30 | Fine sandy loam------------- SC A-2 0-5 
30-60 | Sand and loamy sand -------- SM A-2 0-5 
Gullied land: GU. | 
Properties too variable to be esti- 
mated. 
ett gue --------- 20-40 0-10. | Siltdoam 2.02 u. ጵ ጵ ን ንን ን | CL A-6 0-5 
Mapped only in complex with Poke- 10-27 | Silt loam. ooo CL A-6 0-5 
man and Rekop soils. 27 | Soft gypsum rock. | 
*Harlan: Ha, HD. — 40-60 | 0-8 | Loam..........-.-------.--| CL ለ-6 0-5 
For Kirtley soil in HD, see Kirtley 8-20 | Clay loam. occ CL A-6 0-5 
series. E. ር ከ ቁ ዓፍ | ዕፒ ጴ-6 5-10 
*Haverson: He, Hf, Hg, HH, HK_-_--- >60 0-60: | Loim eerste ere CL A-6 0-5 
For Glenberg soils in HH and HK, 
866 Ge and GG under Glenberg 
series. | 
Haverson, sandy subsoil variant: Hm....| 7560 0-20 | Lodiiis. Jct sae e CL A- 0-5 
26-60 | Sandy loam__--------------- sc A-2 or A-4 0-5 
*Hazton: -HN ን ፡በ m 8-20 0-17 | Gravelly coarse sandy loam...| SM. | ጴ-1 or A-2 5-10 
For Burgess soil in this unit, see 17 | Granitic rock. | | 
Burgess series. | 
Heldt: HoA, 68, Hot, 50-60 0-5 Silty clay ioam-------------- CH A3 
I 5-00 KS EE | CH AT ¡ere 
(NN አከይ. ን ከ 20-40 0-12 | Fine sandy loam............ SC A-4 0-5 
12-32 | Sandy clay loam- 5------ SC À-6 5-10 
32 | Soft sandstone. 
Jenkinson__..-..----------------------| 10-20 0-14 | Channery clay loam --------- CL A-6 0-5 | 
Mapped only in association with 14 | Hard sandy shale. 
'Turk and Lymanson soils. 
Julesburg? Ju weeër >60 0-60 | Sandy Loam መመመ == SC À-2 0-5 
Keyner!: KOC..-.al.---c--u- eue መመ መመ >60 0-6 | Loamy sand u. u l... s. SC A-2 0-5 
6-11 | Sandy clay loam............. SC A-6 0-5 
11-18 | Sandy clay loam -----------] SC ጴ-6 0-5 
18-60 | Fine sandy loam ------------ SC | A-4 0-5 


See footnotes at end of table. 
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Percentage less than 3 inches passing sieve— 


No. 4 No. 10 No. 40 No. 200 
(4.7 mm.) | (2.0 mm.) (0.42 mmi (0.074 
min.) 
75-100 75-100 50-85 35-50 
75-100 75-100 60-90 35-50 
75-100 75-100 60--80 35-40 
95-100 95-100 85-95 50-65 
75-100 75-100 65-90 50-65 
85-100 85-100 70-100 65-95 
85-90 85-90 50-65 25-35 
85-90 85-90 50-65 25-35 
20-100 90-100 60-80 20-30 
75-100 75-100 70-95 55-90 
75-100 75-100 65-05 50-75 
95-100 95-100 85-95 60-75 
75-100 75-100 70-95 50-80 
75-95 75-90 65-85 60-75 
85-100 85-100 70-90 50-70 
95-100 85-95 80-85 65-75 
95-100 95-100 60-70 30-40 
75-100 50-100 40-70 18-35 
95-100 95-100 90-95 85-90 
95-100 95-100 95-100 90-95 
75-100 75-100 50-85 35-50 
75-100 75-100 60-90 35-50 
70-76 65-70 60-05 50-60 
75-100 75-100 45-10 20-35 
95-100 95-100 50-75 15-80 
85-100 85-100 . 70-90 35-50 
75-100 75-100 60-90 35-50 
75-100 75-100 50-85 35-50 


Liquid 
limit 


15-25 
25-35 
20-30 
20-30 
30-40 


50-60 


10-20 


10-20 
5-10 


25-35 
20-30 


25-35 
30-40 
25-30 


25-40 


20-40 
10-20 


10-20 


50-60 
50-60 
20-30 
20-30 


80-40 


20-80 


10-20 
25--35 
25-35 
15-25 


Plasticity 
index 


Available 

Permea- water Reaction 
bility capacity 

In. per hr. In. per in. of soil pH 

2. 0-6. 0 0. 11-0. 15 | 6. 6-7. 8 
0. 6-2. 0 0. 14-0. 16 | 6. 6-7. 8 
2. 0-6. 0 0. 11-0, 13 | 7. 4-8 4 
0. 6-2. 0 0. 15-0. 17 | 5. 6-7. 8 
0. 6-2. 0 0. 19-0.21 | 5. 1-7. 3 

0. 06-0. 2 0. 15-0. 17 | 7. 9-9. 0 
2. 0-6. 0 0. 11-0. 13 | 7. 4-9. 0 
2. 0-6. 0 0. 11-0. 13 | 7. 9-8. 5 
6. 0-20 0. 06-0. 08 | 7. 9-8. 4 
. 6-2. 0 0. 19-0. 21 | 7. 4-9. 0 
0. 6-2. 0 0. 19-0. 21 | 7. 9-9. 0 
0. 6-2. 0 0. 16-0. 18 | 6. 6-7. 8 
0. 6-2. 0 0. 19-0. 21 | 6. 6-7. 8 
0. 6-2. 0 0. 16-0. 18 | 7. 9-9. 0 
0. 6-2. 0 0. 16-0. 18 | 7. 4-9. 0 
0. 6-2. 0 0. 16-0. 18 | 7. 4-8 4 
2. 0-6. 0 0. 11-0. 13 | 7. 9-9. 0 
2. 0-6. 0 0. 11-0. 13 | 5. 6-7. 8 
0. 2-0. 6 0. 19-0. 21 | 6. 6-9. 0 

0. 06-0. 2 0. 14-0. 16 | 7. 4-9. 0 
0. 6-2. 0 0. 13-0. 15 | 5. 6-6. 5 
0. 6-2. 0 0. 19-0. 21 | 5. 1-6. 5 
0. 6-2. 0 0. 14-0. 16 | 7. 9-9. 0 
2. 0-6. 0 0.11-0. 13 | 6. 6-8, 4 
2. 0-6. 0 0. 06-0. 08 | 7. 4-9. 0 
0. 6-2. 0 0. 14-0. 16 | 7. 9-9. 0 十 
0. 2-0. 6 0. 06-0. 08 | 7. 9-9. 0 十 
0. 2-0. 6 0. 06-0. 08 | 8, 5-9, 0+ 


Salinity 


Minkos. per 

em. at 26° C. 
<ዷ 
<2. 
<2. 


<2. 
<2, 


== oooo 


<2. 0-8. 0 


t2 
2 
ዶኦ 
== 


ላ 
o ooo 


32, 0-4, 


t 

© 
WN ኦዶ; 
== co 


ላ 
መመመ o 


Shrink-swell 
potential 


Low. 
Low. 
Low. 
Moderate. 
Moderate. 


High. 


Low. 


Low. 
Low. 


Moderate. 
Moderate. 


Moderate, 
Moderate. 
Moderate. 


Moderate. 


Moderate. 
Low. 


Low. 


High. 
High. 
Low. 
Moderate. 


Moderate. 


Low. 


Low. 
Moderate. 
Moderate. 
Low. 


See footnotes at end of table, 
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下 ABLE 4.— Estimated soil properties 
| Classification 
Depth | Depth Coarse 
Soil series and map symbols to from " fraction 
bedrock | surface greater than 
Dominant USDA texture Unified AASIIO 3 inches 
Im. In. Pet, 
*Kim: KdA, KdB, KdC, Ke, KH, KT, >60 | 0-60 | Silt loam ocio CL A-6 0-5 
KZB, KZD. 
For Haverson soil in KH, see He 
under Haverson series; for Traves- 
silla soil in KT and Zigweid soils 
in KZB and KZD, see their re- 
spective series. 
| 20-40 0-7 DO CL A-6 0-5 
Mapped only in associations with 7-22 | Clay loam___--------------- CL A-6 0-5 
Moret and Potts soils. 22-830 | Leem ee 5 መ CL ል-6 0-5 
30 | Soft shale. | 
*La Fonda: EA: 2 >60 0-60 | Very fine sandy loam ........| CL A-6 0-5 
For Harlan soil in this unit, sce 
Harlan series. 
*Deavitte: DEED a 50-60 0-12 | Clay loam and loam ........- ML or MH | A-7 0-5 
For Passereek soil in this unit, see 12-60 | Clay lpam______ SES CL A-6 or 0-10 
Passereek series. A-7 
*Limon: ኪል, LmB, LmC, LnB, LnC, >60 0-60 | Silty clay.. -ኙ--- EE CH Am 
LO, LR. 
For Cadoma soil in LO and Gaynor 
soil in LR, see their respective 
series. | | 
Lohnullér: . [size >60 0-60 | Silty clay loam - ooo CL or CH A2 I 
*Lohsuian: Lb TDainm2ssc22memm— Rem 20-40 0-13) | le iiam —— CH ASE . . |... ረ.ረርመዜመሙ= 
For Orella soil, see Orella series. 18-26 | Clay loam_------------------ CL ASQ.  —— EEN 
26 ! Soft alkaline shale. 
Lymanson-----------------------------| 20-40 0-10. | Loan. eec | ML A-4 0-10 
Mapped only in association with 10-304. Lo ኤው: ው መፍ ፈረመ CL -7 5-15 
Turk and Jenkinson soils. 30 | Soft sandstone and shale. 
unu ፓ ኛ5መንርርዎች = — 60 0-7 Gravelly sandy loam_-----.--- SM A-4 10-15 
Mapped only in an association with 7-27 | Gravelly sandy clay loam..... | SM A-1 5-10 
Pineguest soils. 27-60 | Gravelly sandy loam......... SM እ-1] 5-10 
*Maysdorf: MdB, MdC, MF, MG, MP, | 50-60 0-10 | Sandy loam_.--.-.---------- SC À-2 or A-4 0-5 
MR. I 10-32 | Sandy clay loam------------- SC or CL A-6 0-5 
For Garrett soil in MG, Pugsley soil 32-60 | Fine sandy loam............ SC or CL A-G 0-5 
in MP, and Sehooner soil in MR, 
see their respective series. 
*Moret: MSD, MTD, MU, MV......... 10-20 | 0-15 | Clay loam ------------------ GCorCL | A-6 0-5 
For Rencalson soil in MSD, Kirtley 15 | Hard shale. 
soil in MU, and Shirk soil in MV, 
see their respective series. For 
Rock land in MTD, properties too | 
variable to be estimated. | 
*Nathrop: NP, NS, ER 20-40 0-7 Stony 160811... GC A-2 or A-6 5-20 
For Passcreck soil in NP, Starley soil 7-28 | Stony clay loam....... s. GC A-2 or A-6 10-20 
in NS, and Woosley soil in NW, 28 | Hard, fractured limestone. 
866 their respective series. 
Orella M———————— 10-20 0-14 | Silty las. CH A-7 0-5 
Mapped only in complex with Lohs- 14 | Soft alkaline shale, 
man soils. 
"Über? ZER ዓመ ENEE ue >60 0-42 | Sandy loam. 222-8 SM A-2 or A-4 0-5 
For Kim soil in this unit, see Kim 42-60 | Very fine sandy loam ........| ML or CL | A-4 0-5 
series. 
| 
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Available 


Percentage less than 3 inches passing sieve— 
Liquid Plasticity Permea- water Reaction | Salinity 

No. 4 No. 10 No. 40 No. 200 limit index bility capacity 

(4.7 mm.) | (2.0 mm.) ¡(0.42 mm.)| (0.074 
mm.) 
Mmhos. per 
In, per hr. In. per in. of soil pH cm. at 26% C. 
85-100 85-100 75-95 60-85 25-35 15-20 0. 6-2. 0 0. 16-0. 18 | 7. 4-9. 0. |* 20-4. 0 
85-100 85-100 70-95 50-75 20-40 10-20 0. 6-2. 0 0.10-0. 18 | 6, 6-7. 8 «2.0 
85-100 85-100 75-100 60-80 30-40 15-25 0. 6-2. 0 0. 19-0. 21 | 7. 4-8 4 «2.0 
85-100 85-100 70-95 50-75 20-40 10-20 0. 6-2. 0 0. 16-0. 18 | 7. 9-9. 0 «2.0 
75-100 75-100 65-95 50-65 20-30 10-20 0. 6-2. 0 0. 15-0. 17 | 6. 6-9. 0 «2.0 
| 

70-95 65-00 65-70 50-65 45-55 15-25 0. 6-2. 0 0. 19-0. 21 | 6. 6-7. 8 «2.0 
70-95 65-90 65-70 50-65 35-45 15-30 0. 6-2. 0 0. 19-0. 21 | 7. 9-9. 0 «2.0 
75-100 75-100 70-100 55-95 50-60 30-40 0. 06-0. 2 0. 15-0. 17 | 7. 9-9.0 |፤*2 0-40 
75-100 75-100 | 70-100 60-95 40-60 30-40 0. 06-0. 2 0.19-0.21 | 7. 8-8. 5 «2.0 
75-100 75-100 70-100 55-95 50-60 30-40 0. 06-0. 2 0. 07-0. 08 | 5. 6-9. 01 2. 0-8. 0 
75-100 75-100 70-100 65-95 30-40 25-35 0. 06-0. 2 0. 09-0. 11 | 8. 5-9. OF 2. 0-8. 0 
70-95 70-95 60-90 55-70 30-40 5-10 0. 6-2. 0 0. 19-0. 21 | 7. 4-8. 4 «2.0 
70-95 70-95 60-90 55-70 40-50 20-35 0. 6-2. 0 0. 19-0. 21 | 7. 4-9. 0 «2.0 
95-100 60-70 55-60 40-50 15-25 0-5 0. 6-2. 0 0. 11-0. 13 | 5. 6-6. 5 «2.0 
80-85 60-70 30-60 10-20 25-35 0-5 0. 6-2. 0 0. 14-0. 16 | 5. 6-7. 3 «2.0 
80-85 60-70 20-40 10-20 25-35 NP 2. 0-6. 0 0. 08-0. 10 | 6. 1-7. 3 «2.0 
95-100 95-100 60-70 30-40 10-20 5-10 2. 0-6. 0 0.11-0.13 | 6. 6-7. 8 «2.0 
05-100 95-100 80-90 35-55 30-40 20-30 0. 6-2. 0 0. 14-0. 16 | 6. 6-9. 0 «2.0 
95-100 95-100 70-85 40-55 25-35 15-25 2. 0-6. 0 0. 13-0. 15 | 7. 9-9. 0 «2.0 
50-100 50-100 45-100 40-80 30-40 15-20 0. 6-2. 0 0. 19-0. 21 | 6. 6-7. 8 «2.0 
50-75 50-75 45-65 30-50 25-35 10-15 0. 6-2. 0 0. 16-0. 18 | 6. 6-7. 8 «2.0 
35-50 35-50 30-45 25-40 30-40 15-20 0. 6-2. 0 0. 13-0. 15 | 6. 6-9. 0 «2.0 
95-100 95-100 90-100 00-05 50-60 30-40 <0. 06 | 0.07-0.08 | 7. 4-9. 01 2. 0-4. 0 
95-100 95-100 60—70 30-40 10-20 NP 2. 0-6. 0 0. 11-0. 13 | 6. 6-9. 0 «2.0 
95-100 95-100 85-95 50-65 15-25 5-10 2, 0-6. 0 0. 15-0.17 | 7. 9-9. 0 «2.0 


Shrink-swell 
potential 


Moderate. 


Low. 
Moderate. 
Low. 


Low. 


Moderate. 
Moderate. 


High. 


High. 
High. 
High. 


Low. 
Moderate. 


Low. 
Low. 
Low. 
Low. 


Moderate, 
Low. 


Moderate. 


Moderate. 


High. 


Low. 
Low. 
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TABLE 4.—Estimated soil properties 


| 
Classification 
Depth | Depth Coarse 
Soil series and map symbols io from fraction 
! bedrock | surface greater than 
Dominant USDA texture Unified AASHO 8 inches 
£n. In. : Pet, 
*Passereek: PA... 20-40 0-11 | Clay ljoam_------------------ CL A-6 5-10 
For Slipman and Sublette soils in 11-23 | Channery loam-.------------ GC or SC A-6 5-10 
this unit, sce their respective series. 23 | Sandstone. 
*Petrie: Pc, PE_ 2 ooo 60 0-60 | Clay and silty clay---------- CH A-7 0-5 
For Bone soil in PE, see Bone series... 
*Pineguest: P. 40-60 0-15 | Gravelly coarse loamy sand.--| SM A-1 0-5 
For. Mathers soil in this unit, see 15-26 | Gravelly coarse sandy loam...| SC A-2 5-10 
Mathers series. 26-60 | Gravelly coarse sand... 00 == SM A-1 5-10 
*Pokeman: PKD................-..-- 20-40 0-80 | Clay Ionm. መመመ usa CL A-6 0-5 
For Gystrum and Rekop soils in this 30 | Soft gypsum rock. 
unit, see their respective series. 
*Poken; d m — 20-40 0-30 | Sandy loam.........-......- sc A-2 0-5 
For Bachus and Splitro soils .in this 30 | Hard sandstone. 
unit, see their respective series. 
uu E A WE >60 0-7 二 ML or CL | A-4 0-5 
For Kim soil in PS and Kirtley soil 7-16 | Clay loam__-_-.------------ | CL A-6 0-5 
in PT, see their respective series. 16-600 | Lü&m...--.em A RR | MLor CL | A-4 0-5 
*Pugsley: PU, PXD Q... 20-40 0-7 | Sandy loam-.--------------- SC A-2 0-5 
or Gateson soil in PU and Southfork 7-24 | Sandy clay loam SC A-6 0-5 
soil in PXD, see their respective 24 | Soft sandstone. 
series. 
Razors RAD E 20-40 | 0-24 | Silty eclay------------------- CH A-7 0-5 
For Gaynor and Samsil soils in this 24 | Soft shale. 
unit, see their respective series. 
E DT >60 0-60 | Fine sandy loam_..-------~- SC A-4 0-5 
Mapped only in an association with | 
Barnum soils. | 
e መመመ 10-20 0-19 | Gravelly loam-------------- GM, ML, A-4 5-10 
Mapped only in a complex with Poke- 19 | Soft gypsum rock. or CL 
man and Gystrum soils. | 
AN ዓን 20-40 0-32 | Clay loam__..----..-------- CL ጴ-7 ዐ-5 
Mapped only in complex with Moret 32 | Soft shale. 
Soils. | 
*Renohill: RcB, 86ር, RD, REC, RED...| 20-40 0-30 | Clay loam、----------------- CL A-7 0-5 
For Danko soil in RD and Razor 30 | Soft shale. | 
soils in REC and RED, see their re- 
spective series. 
*Rhoame: RhB, RhC, RM, RND........ 2060 0-8 Channery clay loam--------- CL A-6 or A-7 0-5 
For Moret soil in RND, see Moret 8-60 | Channery clay... . . CL or CH A-7 0-5 
series. 
Rock land: RO, 
Properties too variable to be csti- 
mated. 
Rock outerop. 
Properties too variable to be esti- 
mated. Mapped only with other 
soils. 
Saline, wetland: SA. 
Properties too variable to be esti- | 
mated. | | 


See footnotes at end of table. 
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Percentage less than 3 inches passing sieve— 


No. 4 
(4.7 mm.) 


80-90 
65-75 


95--100 


60-80 
60-80 
60-80 


75-100 


75-90 


75-100 
75-100 
75-100 


75-100 
75-100 


75-100 


75-100 


65-90 


75-100 


75-100 


65-75 
65-75 


Plasticity | 


Liquid Permea- 
No. 10 No. 40 No. 200 limit index bility 
(2.0 mm.) |(0.49 mm.)| (0.074 
mm.) 
In. per hr 
75-80 70-80 50-65 30-40 15-20 0. 6-2. 0 
65-75 55-65 40-50 30-40 15-20 0. 6-2. 0 
95-100 90-100 75-95 50-60 30-40 <0. 06 
50-75 25-40 10-15 15-20 NP 6. 0-20 
50-75 30-50 15-30 20-30 5-10 2. 0-6. 0 
50-75 25-40 0-5 NP NP 6. 0-20 
75-100 70-100 50-80 30-40 20-30 0. 6-2. 0 
75-90 45-65 20-35 20-30 5-10 2. 0-6. 0 
75-100 65-95 50-75 25-30 5-10 0. 6-2. 0 
75-100 65-95 50-75 30-40 15-20 0. 6-2. 0 
75-100 65-95 80-75 25-80 5-10 0. 6-2. 0 
75-100 50-70 25-35 15-25 5-10 2. 0-6. 0 
75-100 70-90 35-50 30-40 15-20 2. 0-6. 0 
75-100 70-100 70-95 50-60 30-40 | 0. 06-0. 2 
75-100 50-85 35-50 10-20 5-10 2. 0-6. 0 
65-90 55-85 40-70 20-35 5-10 0. 6-2. 0 
75-100 70-100 55-80 40-45 20-25 | 0.06-0.2 
75-100 70-100 55-80 40-45 20-25 | 0.06-0.02 
65-75 60-75 50-60 35-45 15-25 0. 2-0. 6 
65-78 60-75 50-70 45-55 30-40 | 0.06-0.2 


Available 


water 


capacity 


In. per in. of soil 
. 19-0. 21 


0. 19-0. 


2 ooo 
to 
፲ 
= 


oo ppp 
= 
T 
ዴጋ 


0. 15-0. 


0. 19-0. 


0. 19-0. 


. 19 
. 16 


21 


. 08 


, 18 


. 18 


. 13 


21 


21 


Reaction 


ne 


መመ Noe 


. 0-7. 


ës 
nn 


ጋ GO 


ኡጅ 00 


Salinity 


Mmhos. per 


en. at 25° C. 
2.0 


«2.0 


ላ 
B ` Pot 
o ooo 


== ooo 


2. 0-4. 0 


«2.0 


Shrink-swell 
potential 


Moderate. 
Moderate. 


High. 


Low. 
Low. 
Low. 


Moderate. 


Low. 


Moderate. 
Moderate. 
Moderate. 


Low. 
Moderate. 


High. 


Low. 


Moderate. 


High. 


High. 


Moderate. 
Moderate. 
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TABLE 4.—Estimated soil properties 
Classification 
. ; Depth | Depth Coarse 
Soil series and map symbols to from fraction 
bedrock | surface | greater De 
Dominant USDA texture Unified AASHO | 3inches 
: . In. 48. Pel 
*Samsil: SCD, SDE, SE...-.---------- 8-20 0-13 | Silty clay...-...------------ CH A-7 Es 
For Gaynor and Cadoma soils in SCD 13 | Shale. 
and Renohil soil in SE, see their 
respective series. For Shale outcrop 
in SDE, properties too variable to 
be estimated. 
*Sanford: SF_.----------------------- 20-40 0-13 | Fine sandy loam- ----- S - ፦ 
For Wetterhorn soil in this unit, see 13-24 | Loamy m ER MCN CUNT EN SM PE Ge re Ge 
Wetterhorn series. 24 | Soft sandstone. | d 
Sawcreek- EE 20-40 | 0-30 | Sandy loam...........- 8 Í: Š 
Mapped only in an association with 30 | Soft dond AA SR mes 0-5 
Tripit soils. 
Sochooner----------------------------- 10-20 0-14 | Fine sand... በ... M E E 
Mapped only in an association with 14 | Hard sandstone. k. E SE? TS 
Maysdorf soils. 
Shale outcrop: SH. 
Properties too variable to be esti- | 
mated. | 
Shale rock land: SK. 
Properties too variable to be esti- 
mated. 
*Shingle: Sm, SNa, SNb, SNc, SNd, 8-20 0-14 | Loam_..--------_---------- CL A-6 6-8 
SNe, SNf. uM 14 | Soft shale and silistone. 
For Briggsdale soil in S Na, Cushman 
soil in S Nb, Kim soils in SNc and 
S Nd, Tassell soil in S Ne, and Worf 
in S Nf, see their respective series. 
ShirKk_--------------------------vr 20-40 0-26 | Clay lonm. -=-- 'L zi 
Mapped in associations with Moret | 26 | Fractured platy shale. ሇ e A-6 |------------ 
and Wormser soils. | 
*Simmont: SOE__.------------------- 20-40 0-22 | Sandy clay loam ------- e sl "P 
Rock outcrop properties too variable 22 Hard sandstone. Nes in Ana 2330 
to be estimated. 
Slipman -...-------------- DIM .---| 50-60 0-16 | Sandy Joam. ooo l sc A-2 
Mapped only in associations with 16-27 | Loamy fine sand_....------- SM A-1 or A-2 
Passcreek and Sublette soils. 27-52 | Sandy clay loam ......-.-.-- SC ^-2 or A-6 | 
52 | Hard sandstone. l | 
Slocum ሚኀመመመመመመ ሚመ መመመመመ መመመ” >60 0-12 | Clay loam | ML A-4 D | 
Mapped only in association with 12-60 | Clarloam .____ .. "e Ge 5-10 
Auzqui soils. Ju SOS s ee CL A-6 5-10 
Southfork--.~---------------------z-7--- 10-20 0-15 | Coarse sandy loam - vi 7 m 
Mapped only in complex with Pug- 15 | Sandstone. i EES EES E? 
sley soils. 
*Spearfish: SPE-.-------------------- 8-20 0-17 | Very fine sandy 1 . _ 3 
Shale outcrop properties too variable 17 | Soft siltstone candace. Es SS SE | 
to be estimated. 
Splitro------------------------------- 10-20 0-16 | Sandy loam......- S = 
Mapped only in associations with 16 Hard sañdstone, EM e" x Ee 
Poker and Bachus soils. 
*Starley: SRE...--.------------------ 8-20 | 0-16 | Cobbly clay loam.... Ë -6 — 
Rock outerop properties too variable 16 | Hard fractured limestone. Gc Arati SE 
to be estimated. 


See footuotes at end of table. 
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Percentage less than 3 inches passing sieve— 


No. 4 
(4.7 mm.) 


75-100 


75-100 
75-100 
75-100 


75-100 


75-100 


70-100 


75-80 


90-95 
80-90 
70-80 


70-80 


70-80 


75-100 


70-100 


60-90 


50-60 


No. 10 
(2.0 mm.) 


75-100 


75-90 
75-90 


75-100 | 


75-100 


75-100 


70-100 


60-75 


60-80 


40-50 


No. 40 
(0.42 mm.) 


70-100 


50-80 


50-60 


60-95 


40-60 


35-50 


Available 
Liquid Plasticity Permea- water Reaction | Salinity | Shrink-swell 
No. 200 limit index bility capacity potential 
(0.074 
mm.) 
Mmhos. per 
In. per hr. In. per in. of soil pit em. at 25? C. | 
70-90 80-60 50-40 | 0. 06-0.2 0. 15-0. 17 |7. 4-9. 0 2.0-4 0 | High. 
80-50 20-25 5-10 2. 0-6. 0 0. 11-0. 13 |5. 6-0. 5 «2.0 | Low. 
15-30 10-20 0-5 2. 0-6. 0 0. 06-0. 08 |5. 6-7. 3 «2.0 | Low. 
25-35 20-25 5-10 2. 0-6. 0 ,0. 11-0. 13 [6. 1-7. 3 «2.0 | Low. 
15-35 NP NP | 60-20 0. 06-0. 08 | 5. 6-7. 8 «2.0 | Low. 
50-80 20-30 10-15 0. 6-2. 0 0. 16-0. 18 | 7. 4-9. 0 «2.0 | Low. 
| 
50-75 80-40 15-20 0. 6-2. 0 0. 16-0. 18 | 6. 1-7. 8 «2. 0 | Moderate. 
25-35 30-35 15-20 | 0. 6-2. 0 0. 07-0. 09 | 6. 6-7. 8 <2. 0 | Moderate. 
30-35 15-25 5-10 2. 0-6. 0 0. 11-0. 13 | 0. 1-6. 5 «2.0 | Low. 
15-30 5-10 NP 6. 0-20 0. 09-0. 11 | 6. 1-7. 3 «2.0 | Low. 
20-40 30-40 15-20 0. 6-2. 0 0. 14-0. 16 | 6. 6-7. 3 <2. 0 | Moderate. 
50-65 30-40 5-10 0. 6-2. 0 0.19-0.21 | 6.6-7.8 «2.0 | Low. 
50-65 30-40 15-25 0. 6-2. 0 0. 19-0. 21 | 6. 6-7. «2.0 | High. 
20-35 15-20 NP 2. 0-6. 0 0. 11-0. 13 | 6. 6-7. 8 «2.0 | Low. 
40-60 20-25 5-10 0. 6-2. 0 0. 15-0 17 | 7. 9-9. 0 «2.0 | Low. 
20-30 15-25 5-10 2. 0-6. 0 0. 11-0. 13 | 6. 1-7. 8 «3 0 | Low. 
30-40 30-40 15-30 0. 6-2. 0 0. 13-0. 15 7. 4-9. 0 «2.0 | Moderate. 
| | 
i 
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TABLE 4.—Estimated soil properties 


Classification 
Depth | Depth Coarse 
Soil series and map symbols to from fraction 
bedrock | surface greater than 
Dominant USDA texture Unified AASIIO 3 inches 
In. In. Pet. 
*Stoncham: SsA, SsB, SsC, STa, SIb, >60 0-30 | Clay lonm------------------ CL A-6 0-5 
STc, STd, STe, STf, STg. 30-60! | Leem steel መ ፈጨ CL A-6 0-5 
For Absted soil in STa, Asealon soil 
in STb, Cragola soil in STc, 
Cushman soil in 510, Fort 
Collins soil in S Te, Kim soil in STf, 
and Zigweid soil in STg, see their 
respective series. 
ucc n SED PE 20-40 0-14 | Lo EE ML A-4 5-10 
For Turk soil in this unit, see Turk 14-32 | Clay Jonm 2.222... CL A-6 or A-7 5-10 
Series. 32 | Soft shale. 
blur በርን ደ መዓ — >60 0-25 | Sandy Jonm 050 --- SM A-2 5-10 
Mapped only in associations with 25-60 | Sandy loam_----------------- sc A-2 5-10 
Passcreck nnd Slipmen soils. 
*Sunup: SNE SW... eege aerer? 10-20 0-14 | Channery clay loam --------- GM or GC | A-2 25-30 
` For Carnero soil in SW, see Carnero 14 | Hard shale and sandstone. 
series. Rock outerop, in SVE, 
properties too variable to be esti- 
mated. 
Passel ———————— ass 8-20 0-17 | Sandy loam_.-_------------- SM A-1 or A-2 0-5 
Mapped only in an association with 17 | Soft sandstone. 
Terry soils. 
A E 20-40 0-36 | Fine sandy loam...........-- SC A-4 0-5 
For Tassel soil in this unit, see Tassel 36 | Soft sandstone. 
series. 
E eee Lac 10-20 0-7 | Very stony loam------------- SC A-2 15-20 
Mapped only in an association with 7-16 | Very gravelly clay loam ------ SC A-2 30-50 
Bayerton soils. 16 | Hard sandstone. | 
*Travessilla: TRE-------------------- 10-20 0-12 | Sandy loam___-------------- SC A-2 5-10 
Rock outcrop properties too variable 12 | Hard sandstone. 
to be estimated. 
ES e 20-40 0-8 a ML A-4 0-5 
For Devoe soil in TS and Sawcreck 8-80 | Clay loam ------------------ GO A-2 or A-6 0-5 
soil in TT, see their respective 30 | Soft shale. 
series. 
Ee EE 20-40 0፡፡36፡ | AAA CH A-7 0-5 
For Lymanson and Jenkinson soils in 36 | Soft shale. 
this unit, see their respective series. 
*Ulm: UIA, UIB, UM, UW_______-_-__-- >60 0-7 | Clay loam....-------------- ML A-4 0-5 
For Cushman soil in UM and Wyarno 7-18 | Clay loam መመመዓዌ== ===> CL A-6 or A-7 0-5 
soil in UW, see their respective 18-60 | Clay loam------------------ CL ለ-6 0-5 
series. 
Valenti VO: OS uu gu donas >60 0-60 | Fine sang, SM A-2 0-5 
For Cushman soil in this unit, sec 
Cushman series. 
有 20-40 0-10 | Very fine sandy loam ......-.| ML or CL | A-4 0-5 
Mapped only in an association with 10-20 | Clay loam_..----.---------- CL ጴ-6 5-10 
Sanford soils. 20-36 | Stony clay loam_------------- CL A-6 10-15 
86 | Soft sandstone. 
* WO]. ML Sank newt ን. ባይክ >60 0-14 | Clay loam__-.-------------- CL A-6 0-5 
For Cragola soil in this unit, sce 14-60 | Gravelly clay loam ---------- GC or CL | A-6 5-10 
Cragola series. 


See footnotes at end of table. 
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Percentage less than 3 inches passing sieve— 
Available 
Liquid Plasticity Permea- water Reaction Salinity | Shrink-swell 
No. 4 No. 10 No. 40 No. 200 limit index bility capacity potential 
(4.7 mm.) | (2.0 mm.) (0.42 mm.) (0.074 
mm.) 
Mmhos. per 
ሽ Zn. per hr. In. per in. of soil pit em. at 25° C. 

75-100 75-100 70-100 50-80 35-40 15-30 0. 6-2. 0 0. 19-0. 21 6. 6-9. 0 «2.0 | Moderate. 
75-100 75-100 65-95 50-75 25-35 15-20 0. 6-2. 0 0. 15-0. 17 7. 9-9. 0 <2, 0 | Moderate. 

| 
80-100 75-100 65-00 50-75 30-35 5-10 0. 6-2. 0 0. 16-0. 18 6. 1-7. 8 «2.0 | Moderate 
80-100 75-100 70-95 55-80 35-40 15-20 0. 6-2. 0 0. 19-0. 21 6. 6-9. 0 <2. 0 | Moderate: 
65-85 65-85 40-60 20-35 30-40 5-10 2. 0-6. 0 0. 11-0. 13 6. 6-7. 8 «2.0 | Low. 
65-85 65-85 40-60 20-35 20-30 5-10 2. 0-6. 0 0. 11-0. 13 6. 6-7. 8 «2.0 | Low. 
10-50 10-50 10-50 10-35 25-35 5-10 0. 6-2. 0 0. 15-0. 17 7. 9-9. 0 «2.0 | Moderate. 
75-100 75-100 45-75 20-35 15-20 NP 2. 0-6. 0 0. 11-0. 13 7. 4-9. 0 «2.0 | Low. 
15-100 75-90 50-75 35-50 15-25 5-10 2. 0-6. 0 0. 11-0. 13 6. 6-9. 0 «2.0 | Low. 
70-80 40-50 35-40 30-35 20-30 5-10 0. 6-2. 0 0. 18-0. 20 5..6-7. 8 «2.0 | Low. 
70-80 40-50 35-40 30-35 20-30 10-20 0. 6-2. 0 0. 16-0. 18 5. 6-7. 8 <2. 0 | Moderate. 
75-95 75-85 45-00 | 20-35 15-20 5-10 6. 0-20 0. 11-0. 13 7. 4-9. 0 «2.0 | Low. 

| 
75-95 70-85 60-80 45-65 30—40 5-10 0. 6-2. 0 0. 16-0. 18 6. 6-7. 8 «2.0 | Moderate. 
50-80 40-70 35-65 30-50 30-40 15-20 0. 6-2. 0 0. 19-0. 21 6. 6-8. 4 <2. 0 | Moderate. 
95-100 95-100 95-100 80-05 55-70 30-40 | 0.06-0.2 0.14-0.16 | 6.6-9.0 «2.0 | High. 
95-100 95-100 80-100 70-80 35-40 5-10 0. 6-2. 0 0. 19-0, 21 6. 6-7. 8 «2.0 | Moderate. 
75-100 75-100 75-100 | 50-80 | - 40-45 20-25 0. 6-2. 0 0. 19-0. 21 6. 6-7. 8 «2.0 | High. 
75-100 75-100 75-100 50-80 32-40 15-20 0. 6-2. 0 0. 19-0. 21 7. 9-9. 0 «2. 0 | Moderate. 
95-100 95-100 65-80 20-30 5-10 NP 6. 0-20 0. 05-0. 07 6. 6-7. 8 <2.0 | Low. 
90-100 90-100 80-90 50-60 15-25 5-10 0. 6-2. 0 0. 15-0. 17 5. 6-7. 3 «2.0 | Low. 
85-95 85-90 80-85 60-70 35-40 15-20 0. 2-0. 6 0. 19-0. 21 5. 6-6. 5 «2.0 | Moderate. 
60-85 55-85 50-80 50-80 40-55 20-30 0. 2-0. 6 0. 19-0. 21 5. 6-7. 3 «2.0 | Moderate. 
15-100 75-100 60-90 50-65 30-40 15-25 0. 6-2. 0 0. 19-0. 21 6. 6-8. 4 «2.0 | Moderate. 
60-75 60-75 55-70 45-60 30-40 15-25 0. 6-2. 0 0. 14-0. 16 7. 9-9. 0 <2. 0 | Moderate. 

l 
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Tanto 4.— Estimated soil properties 


Classification 
Depth | Depth Coarse 
Soil series and map symbols to from fraetion 
bedrock | surface greater than 
Dominant USDA texture Unified AASHO 3 inches 
In. In. | Pe. 
VE 20-40 0-12-| RE E ML A-7 5-10 
Mapped only in an association with 12-26 | Clay loam_-_-- CL A-6 5-10 
Decross soils. 26-35" E E CL A-6 10-20 
35 | Hard limestone. 
MO A 10-20 0-14 | Loam____------------------ ML A-4 0-5 
Mapped only in associations with 14 | Shale and loamstone. 
Briggsdale and Shingle soil. 
*Wormser: WE, WM. 20-40 0-95 Clay loni. .. .. መ CL A-6 or A-7 0-5 
Tor Englewood soil in WE and Shirk 25 | Soft shale. 
soil in WM, see their respectivo 
series. 
*Wyarno: WnA, WnB, WO, WY....... >60 0-60 | Clay loam or glo. CL or CH A-7 0-5 
For Limon soil in WO and Stoneham 
soil in WY, see their respective 
series. 
*Zigweid: ZgA, 298), ZKD............- 60 0-60 | Leoam. ጨጨ. CL A-6 0-5 
For Keyner soil in Z KD, sce Keyner 
serios, 


1 NP=nonplastic. 
8 Salinity for Glenberg soil in MIC is 2.0-1 


R 
ጋ. 
3 Salinity for Haverson soil in HK is 2.0-15. 


TABLE 5.— Engineering 


[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The soil 
tions for referring to other series that 


Suitability as source of— 


Soil features 


affecting— 
Soil series and map symbols A AP Se | 
Topsoil Sand and gravel Road fill Trrigation 
*Absted: Aa, AB, ADB, ADC.____----------- Poor: clay... Unsuited....... Poor: high shrink- | Very strongly alka- 
For Bone soil in AB and Wyarno soils in swell potential. line; moderate 
ADB and ADC, see their respective series. salinity. 
Alluvial land: AL. | 
No interpretations made. Properties too | 
variable. 
*Amsden: ANM... asand Fair: clay loam....| Unsuited------- Fair: moderate d CETTE ETE 
For Deeross soil in this unit, see Decross shrink-swell 
series. potential. 
*Asenlon: ርን ን ን»... Good to fair: Unsuited....... Moderate: moder- | Moderate permea- 
For Julesburg soil in this unit, sce Jules- slopes of 3 to 15 ate shrink-swell bility; high avail- 
burg series. percent. potential. able water 
| capacity. 
NAuzquis, EE Fair: slopes of 6 to | Unsuited....... Poor: high frost- 1 EE 
For Slocum soil in this unit, see Slocum 15 percent. action potential. 
series, 


See footnotes at end of table. 
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significant to engineering—GContinued 
Percentage less than 3 inches passing sieve— 
Available 
Liquid | Plasticity Permea- water Reaction 
No. 4 No. 10 No. 40 No. 200 limit index bility capacity 
(4.7 mm.) | (2.0 mm.) |(0.42 mm.)| (0.074 
mm.) 
In. per hr. In. per in. of soil pH 
95-100 95-100 90-95 80-90 40-50 10-15 0. 6-2. 0 0. 19-0. 21 €. 1-7. 3 
75-100 75-100 70-85 50-70 30-40 20-30 0. 6-2. 0 0. 19-0. 21 6. 6-7. 8 
60-70 60-70 55-60 50-55 30-40 10-20 0. 6-2. 0 0. 19-0. 21 7. 9-9. 0 
75-100 75-100 65-05 50-65 30-35 5-10 0. 6-2. 0 0. 16-0. 18 | 6.6-9.0 
70-95 70-95 65-90 50-75 35-45 15-20 0. 2-0. 6 0. 19-0. 21 6. 1-9. 0 
75-100 75-100 65-95 60-80 40-00 | 25-35 0. 2-0. 6 0. 19-0. 21 6. 6-9. 0 
75-90 75-90 65-85 50-70 25-35 15-20 0. 6-2. 0 0. 16-0. 18 7. 4-9. 0 


Salinity | Shrink-swell 
potential 
Mhmhos. per 
em. al 25? C. 
«2.0 | Low. 
<2,0 | Moderate. 
«2. 0 | Moderate. 
< 2. 0 | Moderate. 
<2. 0 | High. 
«2.0 | High. 
2. 0-4. 0 | Moderate. 


* Salinity for Ke is 8.0-15. 
5 Salinity for LnB and LnC is 8.0-15. 


interpretations of the soils 


in such mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the instrue- 
appear in the first column of this table] 


Soil features affecting— Continued 


Degree and kind of limitation for— 


Drainage for 


Pond Embankments 


Dwellings with 


Septic tank 


Local roads and 


percent. low permeability 


when compacted. 


action potential. 


of 0 to 15 percent. | 


crops and pasture reservoir areas basements absorption fields streets 
Slow permeability_| Slopes 0 to 10 Low shear strength; | Severe: high Severe: slow Severe: high 
percent. low permeability shrink-swell permeability. shrink-swell 
when compacted; potential. potential. 
low piping hazard. 
ee Sasa Slopes of 6 to 15 Medium or low Moderate: mod- Moderate: slopes Moderate: mod- 
percent. shear strength; erate frost-action of 6 to 15 per- erate shrink-swell 
low permeability potential, cent; moderate potential. 
when compacted. permeability. 
| Moderate pemea- Slopes of 3 to 15 Medium shear Moderate: mod- Moderate: slopes Moderate: mod- 
bility. percent. strength; low erate shrink-swell of 3 to 15 percent. erate shrink-swell 
permeability potential. potential. 
when compacted. 
leese Slopes of 6 to 15 Low shear strength; | Severe: high frost- | Moderate; slopes Poor: high frost- 


action potential. 
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TABLE 


5.— Engineering 


Soil series and map symbols 


Suitability as source of— 


Soil features 
affecting— 


Topsoil Sand and gravel Road fill Trrigation 
了 5 Fair to poor: slopes Unsuited_------ Poor: bedrock at 人 | 
Mapped only in an association with Poker of 6 to 20 percent; depth of 20 to 40 | 
and Splitro soils. bedrock at depth | inches. 
of 20 to 40 inches. 
Badland: BA. 
No interpretations made. Properties too 
variable. 

E EN eem Poor: sand........ Poor: fines; o ua e eges pas Low available water 
stratified in capacity; high in- 
many places. take rate; rapid 

permeability: 
moderate salinity. 

Sopran: Be, BK ocnc ወባ rm bn Fair: moderate | Unsuited Fair: moderate High wind erosion 

For Redbauk soil in BK, see Redbank salinity. | shrink-swell hazard; moderate 
serios. | potential. salinity. 

Barnum, sandy subsoil variant: Bf----------- ¡EA Unsuited....... Fair: moderate High wind erosion 
shrink-swell hazard; high avail- 
potential. able water ca- 

pacity. 

*Bayerton: BML.iil-izll2lc2lzz-ize-l22222-2 Poor: slopes of 10 | Unsuited..._..- Poor: slopes of 10 (eese dni hike li 

For Tolman soil in this unit, see Tolman to 30 percent. to 30 percent; 
series. bedrock at depth 
of 20 to 40 inches. 
A ee te Se he eo eee Poor: clay......... Unsuited------ Poor: high shrink- | High available water 
Mapped only in complex with Briggsdale | swell potential, capacity; slopes 
soil, of 6 to 10 percent. 

*Big Horm? BN 2 os conse Poor: clayey and Unsuited....... Poor: highshrink- | High available water 

For Wolf soil in this unit, see Wolf series. gravelly. swell potential. capacity; good in- 
ternal drainage. 

Ts ede Anes See Se ee cen waees Poor: strongly Unsuited....... Poor: high shrink- | Strongly alkaline; 

Mapped only in complexes with Absted alkaline; silty swell potential. silty clay loam to 
and Petrie soils. clay loam to clay. | clay. 

*Briggsdale: BoB, BoC, BRD, BSD, BT, BU, | Fair: clay loam; Unsuited.---..- Poor: bedrock at Bedrock at depth of 

BWD, BWE. slopes of 0 to 15 depth of 20 to 40 20 to 40 inches; 
For Bidman soil in BRD, Lohsman soil in percent. inches. slopes of 0 to 15 
BSD, Pugsley soil in BT, Renohill soil in percent. 
BU, and Worf soils in BWD and BWE, 
see their respective series. 
III MC —— té Poor to fair: Poor: high Poor: bedrock at (Dao. ቸቸ ftn 
Mapped only in an association with Hazton grovelly coarse percentage of depth of 20 to 40 
Soils. sandy loam. fines; low inches. 
percentage of 
coarse ma- 
terials. 
Le 23 22322228. as “2... Poor: strongly or Unsuited....... Poor: high shrink- Bedrock at depth of 
Mapped only in association with Limon very strongly swell potential. 20 to 40 inches; 
soils and in complexes with Samsil and alkaline; silty strongly or very 
Gaynor soils. clay. strongly alkaline. 
A ቸት ከይ sss Fair or poor: clay Unsuited....... Poor: bedrock at (NE 
Mapped only in association with Sunup loam; slopes of 10 depth of 22 to 3 
soils. to 30 percent. inches. 


See footnotes at end of table. 
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Drainage for 
crops and pasture 


Pond 


reservoir areas 


Rapid permea- 
bility; banks 
unstable. 


Moderate permea- 
bility; banks 
very unstable. 


Banks unstable; 
tile unstable. 


Moderately slow 
permeability. 


Moderately slow 
permeability. 


Very slow perme- 
ability. 


Bedrock at depth 
of 20 to 40 
inches. 


Very slow perme- 
ability. 


Soil features affecting— Continued 
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Degree and kind of limitation for— 


Embankments 


Bedrock at depth of 
20 to 40 inches; 
slopes of 6 to 20 
percent, 


Rapid permeability.. 


Moderate permea- 
bility. 


Moderately rapid 
permeability; sea- 
sonal water table 
below depth of 40 
inches. 


Y 


opes of 10 to 30 
percent; bedrock 
at depth of 20 to 
40 inches. 


Slopes of 6 to 10 
percent, 


Gravelly below 
depth of 26 inches. 


Slopes of 0 to 10 
percent; very slow 
permeability. 


Bedrock at depth of 
20 to 40 inches; 
slopes of 0 to 15 
percent. 


Slopes of 10 to 20 
percent; moder- 
ately rapid per- 
meability. 


Slopes of 3 to 20 
percent; bedrock 
at depth of 20 to 
4.0 inches. 


Slopes of 10 to 30 
percent; bedrock 
at depth of 22 to 
30 inches, 


Medium shear 
strength; medium 
permeability 
when compacted. 


Medium shear 
strength; low per- 
meability when 
compacted; 
medium piping 
hazard. 


Low shear strength; 
low permeability 
when compacted. 


Low shear strength; 
low permeability 
when compacted. 


Medium shear 
strength; low per- 
meability when 
compacted. 


Low shear strength; 
low permeability 
when compacted. 


Medium shear 
strength; low per- 
meability when 
compacted. 


Low shear strength; 
low permeability 
when compacted. 


Low shear strength; 
low permeability 
when compacted. 


Medium shear 
strength; low per- 
meability when 
compacted. 


Low shear strength; 
low permeability 
when compacted. 


Low shear strength; 
low permeability 
when compacted. 


Dwellings with 
basements 


Severe: bedrock at 
depth of 20 to 40 
inches. 


Severe: occasional 
flooding. 

Severe: occasional 
flooding. 

Severe: occasional 
flooding. 

Severe: bedrock at 


depth of 20 to 40 
inches. 


Severe: high 
shrink-swell po- 
tential. 


Severe: high 
shrink-swell po- 
tential. 


Severe: high 
shrink-swell po- 
tential. 


Moderate: moder- 
ate shrink-swell 
potential. 


Severe: bedrock at 
depth of 20 to 40 
inches. 


Severe: bedrock at 
depth of 20 to 40 
inches; high 
shrink-swell 
potential, 


Severe: bedrock at 
depth of 22 to 30 
inches, 


Septic tank 


Local roads and 


absorption fields streets 

Severe: bedrock at | Moderate: mod- 
depth of 20 to 40 erate frost-action 
inches. potential. 

Severe: occasional Severe: occasional 
flooding. flooding. 

Severe: occasional Severe: occasional 
flooding. flooding. 

Severe: occasional Severe: occasional 
flooding. flooding. 

Severe: bedrock at | Moderate or severe: 


depth of 20 to 40 
inches; slopes of 
10 to 30 percent. 


Severe: moderately 
slow permeability. 


Severe: moderately 
slow permeability. 


Severe; very slow 
permeability. 
Severe: slope; bed- 


roek at depth of 
20 to 40 inches. 


Severe: bedrock at 
depth of 20 to 40 
inches. 


Severe: very slow 
permeability; bed- 
rock at depth of 
20 to 40 inches. 


Severe: bedrock at 
depth of 22 to 30 
inches. 


slopes of 10 to 30 
percent. 


Severe: high 
shrink-swell po- 
tential. 


Severe: high 
shrink-swell po- 
tential 


Severe: high 
shrink-swell po- 
tential. 


Severe: very plastic. 


Moderate to severe: 
bedrock at depth of 
20 to 40 inches; 
slopes of 10 to 20 
percent. 


Severe: high shrink- 
swell potential. 


Moderate or severe: 
bedrock at depth 
of 22 to 30 inches; 
slopes of 10 to 80 
percent. 
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SURVEY 


了 TABLE 5.—Enginecring 


Soil series and map symbols 


Suitability as source of— 


Soil features 
affecting— 


Topsoil 


Sand and gravel 


Road fill 


Irrigation 


*Cloud Peak: CD... . uu ce dee ከ መለ ee 
For Dell soil in this unit, see Dell series. 


Colluvialland: CE. 
No interpretations made. Properties too 
variable. 


*Connerton: 
CnA, CnB, CnC, CAD, CR, CR 
For La Fonda soil in CR and Spearfish 
soil in CS, see their respective series. 


*Cragola: (CTS CUL 2-2 deg Seier ge መመመ መመ መመመ 
For Ascalon soil in CT and Shingle soil in 
CU, see their respectivo series. 


*Cushman: CV, CW, CX------------------- 

For Briggsdale soil in CV, Embry soil in 

CW, and Terry soil in CX, see their 
respective series. 


也 
Mapped only in an association with 
Renohill soils. 
*Dcrosss DE tee 
For Woosley soil in this unit, see Woosley 
series, 
E EE 
Mapped only in an association with Cloud 


Peak soils. 


*Dovoest- DRDa--..2ollt eT መመመ 
For Rock land in this unit, no interpreta- 
tions made. Properties too variable. 


bono THEE 
Mapped only in associations with Cush- 
man and Gateson soils. 


See footnotes at end of table. 


Poor: stony silty 
clay loam. 


Good to poor: 
slopes of 0 to 30 
percent. 


Poor: soluble salts 
restriet plant 
growth. 


Poor: very gravelly 
clay loam. 


Fair or poor: slopes 
of 6 to 20 percent. 


Poor: laya. sees 


Fair: slopes of 6 to 
15 percent; clay 
loam. 


Fair to poor: 
slopes of 6 to 20 
percent. 


Poor: slopes of 10 
to 40 percent; 
gravelly. 


Fair: slopes of 6 to | 
20 percent. 


Unsuited------- 


Unsuited ------ 


Unsuited....... 


Unsuited.---.-- 


Unsuited....... 


Unsuited------- 


Unsuited------- 


Unsuited to 
poor: lime- 
stone frag- 
ments below 
depth of 20 
inches; high 
percentage of 
fines. 


Unsuited------- 


ፒ፲ከ891101...........-.- 


Poor: bedrock at 
depth of 20 to 40 
inches. 


Fair or poor: mod- 
erate shrink-swell 
potential; slopes 
of 0 to 80 percent. 


Fair: moderate 
shrink-swell po- 
tential; somewhat 
poorly drained. 


Poor: bedrock at 
depth of 10 to 20 
inches, 


Poor: bedrock at 
depth of 20 to 40 
inches. 


Poor: high shrink- 
swell potential. 


Fair: moderate 
shrink-swell 
potential. 


Fair: moderate 
shrink-swell po- 
tential. 


Poor: bedrock at 
depth of 10 to 20 
inches. 


Good or fair: 
slopes of 6 to 20 
percent. 


` Shale at depth of 


High available water 
capacity; slopes of | 
0 to 30 percent. | 


| 


Somewhat poorly 
drained; slopes of 
0 to 10 percent. 


Bedrock at depth of 
10 to 20 inches. 


Low to moderate 
available water 
capacity; bedrock 
nt depth of 20 to 
40 inches; slopes 
of 6 to 20 percent. 


10 to 20 inches; 
very strongly 
alkaline. 


Moderate to high 
available water 
capacity. 
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Soil features affecting— Continued 


Degree and kind of limitation for— 


Drainage for 
crops and pasture 


Pond 


reservoir areas 


Embankments 


Dwellings with 
basements 


Septic tank 
absorption fields 


Local roads and 
Streots 


Slopes of 0 to 30 
percent; walls 
of cuts are 
unstable. 


Slopes of 0 to 10 
percent; walls 
of cuts unstable. 


Bedrock at depth 
of 10 to 20 
inches. 


Bedrock at depth 
of 20 to 40 
inches. 


Slow permeability. 


Moderately rapid 
permeability. 


Slopes of 6 to 30 
percent; bedrock 
at depth of 20 to 
40 inches. 


Moderate perme- 
ability; slopes of 
0 to 30 percent. 


Slopes of 0 to 10 
percent. 


Slopes of 10 to 40 
percent; bedrock 
at depth of 10 to 
20 inches. 


Slopes of 6 to 20 
percent; moderate 
permeability ; 
bedrock at depth 
of 20 to 40 inches. 


Shale at depth of 
10 to 20 inches; 
slopes of 10 to 30 
percent. 


Slopes of 6 to 15 
percent. 


Slopes of 6 to 20 
percent; bedrock 
at depth of 40 to 
60 inches. 


Slopes of 10 to 40 
percent; bedrock 
at depth of 10 to 
20 inches. 


Moderately rapid 
permeability; 
slopes of 6 to 20 
percent. 


Medium shear 
strength; low per- 
meability when 
compacted, 


Low shear strength; 
medium piping 
hazard, 


Low shear strength; 
medium piping 
hazard. 


Bedrock at depth of 
10 to 20 inches. 


Medium shear 
strength; low 
permeability 
when compacted. 


Low shear strength; 
low permeability 
when compacted; 
bedrock at depth 


Low shear strength; 
low permeability 
when compacted, 


Medium shear 
strength; low per- 
meability when 
compacted. 


Medium shear 
strength. 


Medium shear 
strength; low 


compacted. 


of 10 to 20 inches. 


permeability when 


Severe: bedrock at 
depth of 20 to 40 
inches. 


Moderate to severe: 
moderate shrink- 
swell potential; 
slopes of 0 to 30 
percent. 


Severe: somewhat 
poorly drained. 


Severe: bedrock at 
depth of 10 to 20 
inches, 


Severe: bedrock at 
depth of 20 to 40 
inches. 


Severe: shale at 
depth of 10 to 20 
inches; high 
shrink-swell 
potential. 


Moderate: mod- 
erate shrink-swell 
potential. 


Moderate: moder- 
ate shrink-swell 
potential. 


| Severe: bedrock at 
depth of 10 to 20 
inches. 


| Moderate: slopes 
j of 6 to 20 percent. 


Severe; bedrock at 
depth of 20 to 40 
inches. 


Slight where slopes 
are 0 to 8 percent. 
Moderate where 
slopes are 8 to 15 
percent. Severe 
where slopes are 
15 to 30 percent. 


Severe: water 
table above depth 
of 48 inches. 


Severe: bedrock at 
depth of 10 to 20 
inches. 


Severe: bedrock at 
depth of 20 to 40 
inches. 


Severe: slow per- 
meability. 


Moderate: mod- 
erate permeabil- 
ity; slopes of 6 to 
15 percent. 


Severe: moderately 
slow permeability ; 
bedrock at depth 
of 40 to 60 inches. 


Severe: bedrock at 
depth of 10 to 20 
inches. 


Moderate to severe: 
slopes of 6 to 20 
percent. 


Moderate to severe: 
bedrock at depth 
of 20 to 40 inches; 
slopes of 6 to 30 
percent. 


Moderate or severe: 
moderate shrink- 
swell potential. 


Moderate: mod- 
erate shrink-swell 
potential; some- 
what poorly 
drained. 


Severe: bedrock at 
depth of 10 to 20 
inches. 


Moderate or severe: 
bedrock at depth 
of 20 to 40 inches; 
slopes of 6 to 20 
percent. 


Severe: shale at 
depth of 10 to 20 
inches. 


Moderate: mod- 
erate potential 
frost action, 


Moderate: moderate 
potential frost 
action. 


Severe: bedrock at 
depth of 10 to 20 
inches. 


Moderate to severe: 
slopes of 6 to 20 
percent, 
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TABLE 5,—Engineering 


Suitability as source of— 


Soil features 


Soil series and map symbols 


pr a EE 
Mapped only in an association with Worm- 
ser soils. 


*Fort Collins: FcA, FcB, FO, FU 
For Ascalon soil in FO and Ulm soil in 
FU, see their respective series. 


Mapped only in association with Maysdorf 
soils. 


uec coc ——————— 
For Embry soil in this unit, see Embry 
series. 


[Eno tens eee 
Mapped only in an association with Limon 
soils and in complexes with Cadoma, 
Razor, and Samsil soils. 


*Glenberg: Gd, Ge, GG 
For Bankard soil in GG, see the Bankard 
series. 


Glenberg part of Hi. ees SSES ! 


(1160 land: GU. 
No interpretations made. Properties too 
variable. 


*Harlin; Ha; HO. ኤው Su suma መመመ መመመ: መ 
For Kirtley soil in HD, see Kirtley series. 


*Haverson: 
He, Ha, HH; ptn eer 
For Glenberg soil in HH, see Gd under 
Glenberg series. 


DUM EE 
For Glenberg soil in H K, see Glenberg 
Series. 
giro oo T ———— —À— 
For Burgess soil in this unit, see Burgess 
series. 


See footnotes at end of table. 


afeeting— 
Topsoil | sena and gravel Road fill Irrigation 

Poor: clay......... Unsuited....... Poor: high shrink- | Slow permeability; 

swell potential. slow intake rate, 

Fair: clay loam. ...| Unsuited....... Fair: moderate High available water 

shrink-swell po- capacity; bed- 
tential. roek at depth of 
60 inches or more, 

Fair: slopes of 6 to | Unsuited. ...... 人 Moderate to high 
15 percent. available water 

capacity; erosion. 

Poor: bedrock at Unsuited....... Poor: bedrock at ርሳ — M 
depth of 20 to 40 depth of 20 to 40 
inches; slopes of inches. 

10 to 30 percent. 
Poor: clay_..------ Unsuited. ...... Poor: high shrink- | Moderate salinity ; 
swell potential. shale at depth of 
20 to 40 inches. 
EES Unsautted. 6 Moderate to high 
available water 
capaciby. 

Poor: soluble salts | Unsuited....... | Fair: somewhat Moderate available 
restrict plant poorly drained water enpacity. 
growth. 

Poor: slopes of 10 Unsuited._____- Moderate: moder- 人 
to 30 percent; ate shrink-swell 
bedrock at depth potential. 
of 20 to 40 inches. 

Fair: slopes of 3 to | Unsuited....... Pair: moderate Slopes of 3 to 15 
15 percent; clay shrink-swell percent; high 
loam. potential. available water 

capacity; moder- 
ate permeability. 

E A Unsuited....... Moderate: mod- High available wa- 

erate shrink-swell ter capacity; root 
potential. zone 60 inches 
deep or more. 

Fair to poor: | Unsuited-..---- Fair: moderate Somewhat poorly 
soluble salts re- shrink-swell po- drained; soluble 
strict plant tential; somewhat salts restrict 
growth. poorly drained. plant growth. 

Poor: slopes of 10 | Unsuited....... Poor: bedrock at (D. ውንም ው ወቁ 
to 40 percent; depth of 8 to 20 
gravelly. inches; slopes of 

10 to 40 percent. 
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Drainage for 
crops and pasture 


Soil features affecting— Continued 


Pond 
reservoir areas 


Embankments 


Slow permea- 
bility; no 
coarse material 
in substratum, 


Moderate permea- 
bility. 


Moderate perme- 
ability; bed- 
rock at depth 
of 60 inches or 
more. 


Shale at depth of 
of 20 to 40 
inches; slow 
permeability. 


Moderately rapid 
or rapid per- 
meability. 


Moderately rapid 
permeability ; 
occasional 
flooding. 


Liese 


Shale at depth of 
40 to 60 inches 
in many places. 


Moderate or mod- 
erately rapid 
permeability. 


Moderate permea- 
bility; occa- 
sional flooding. 


Slopes of 6 to 10 
percent. 


Moderate permea- 
bility; slopes of 0 
to 15 percent. 


Slopes of 6 to 15 
bercent; moderate 
permeability. 


Slopes of 10 to 30 
percent; bedrock 
61 depth of 20 to 
40 inches. 


Slopes of 6 to 20 
percent; bedrock 
at depth of 20 to 
40 inches. 


Moderately rapid or 
rapid permea- 
bility. 


Moderately rapid 
permeability. 


Slopes of 10 to 30 
percent; bedrock 
at depth of 20 to 
40 inches. 


Slopes of 3 to 15 
percent; moderate 
permeability. 


Moderate or mod- 
erately rapid 
permeability. 


Moderate permea- 
bility. 


Slopes of 10 to 40 
percent; moder- 
ately rapid per- 
meability. 


Low shear strength; 
low permeability 
when compacted. 


Medium shear 
strength; low 
permeability 
when compacted. 


Medium shear 
strength; low per- 
meability when 
compacted. 


Medium shear 
strength; low per- 
meability when 
compacted, 


Low shear strength; 
low permeability 
when compacted. 


Medium shear 
strength; low 
permeability 
when compacted. 


Medium shear 
strength, 


Low shear strength; 
low permeability 
when compacted. 


Medium shear 
strength; low 
permeability 
when compacted. 


Medium shear 
strength; low 
permeability 
when compacted. 

Medium shear 
strength; medium 
piping hazard. 


Bedrock at depth 
of 8 to 20 inches. 


Degree and kind of limitation for— 


Dwellings with 


Septic tank 


Local roads and 


basements absorption fields streets 
Severe: high Severe: slow per- Severe: high 
shrink-swell po- meability. shrink-swell po- 
tential. tential. 
Moderate: moder- | Moderate: moder- | Fair: moderate 
ate shrink-swell ate permeability; shrink-swell po- 
potential. slopes of 0 to 15 tential. 
percent. 
Moderate: slopes Moderate: slopes Moderate: slopes 


of 6 to 15 percent. 


Severe: bedrock at 
depth of 20 to 40 
inches. 


Severe: shale at 
depth of 20 to 40 
inches; high 
shrink-swell 
potential. 


Severe: occasional 
flooding; water 
table at depth of 
30 inches to below 
60 inches. 


Severe: occasional 
flooding. 
Severe: bedrock at 


depth of 20 to 40 
inches. 


Moderate: slopes 
of 3 to 15 per- 
cent; moderate 
shrink-swell 
potential. 


Severe: occasional 
flooding. 


Severe: occasional 
flooding. 


Severe: slopes of 
10 to 40 percent; 
bedrock above 
depth of 20 inches. 


of 6 to 15 percent. 


Severe: bedrock at 
depth of 20 to 40 
inches. 


Severe: slow per- 
meability; shale 
at depth of 20 to 
40 inches. 


Severe: occasional 
flooding; water 
table at depth of 
30 inches to below 
60 inches. 


Severe: occasional 
flooding. 
Severe: bedrock at 


depth of 20 to 40 
inches; slopes of 
10 to 30 percent. 


Slight to moderate: 
slopes of 3 to 15 
percent. 


Severe: occasional 
flooding. 


Severe: occasional 
flooding. 


Severe: bedrock at 
depth of 8 to 20 
inches; slopes of 
10 to 40 percent. 


of 6 to 15 percent, 


Severe: slopes of 
10 to 30 percent. 


Severe: high 
shrink-swell 
potential. 


Severe: occasional 
flooding. 


Severe: occasional 
flooding. 


Moderate or severe: 
slopes of 10 to 30 
percent. 


Moderate: moder- 
ate shrink-swell 
potential. 

Severe: occasional 
flooding. 

Severe: occasional 
flooding. 

Severe: bedrock at 


depth of 8 to 20 
inches; slopes of 
10 to 40 percent. 
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TABLE 5.—Engineering 
Suitability as source of— Soil features 
affecting— 
Soil series and map symbols 
Topsoil Sand and gravel Road fill Irrigation 
ሮ " A, OB let eent See Poor: elay.........| Unsautted Poor: high shrink- | Slow permeability ; 
Heldt: Ho swell potential. slow intake rate. 
了 Fair to poor: Unsuited....... Fair: moderate Ee 
GE slopes of 10 to 30 shrink-swell po- 
percent. tential; moderate 
potential frost 
| action. 
TEE Poor: bedrock at Unsuited ------- Poor: bedrock at 人 
Mapped only in associations with Turk and depth of 10 to 20 depth of 10 to 20 
Lymanson soils. inches. inches. 
: x. VE Good _...---..----- | Unsuited....... Good to fair: Moderately rapid 
Julesburg: slopes of 0 to 20 permeability; 
percent. moderate avail- 
able water capac- 
ity; erodible. 
Ce AE Poor: very Unsuited....... Fair: moderate Moderate available 
Keyner: K strongly alkaline. shrink-swell water capacity; 
potential. very strongly 
alkaline. 
Eim a «48, KdC, KH, KT, KZB, KZD---| Good to poor: Unsuited------- Poor: high plas- High available 
For Haverson soil in KH, see HH under slopes of 0 to 20 ticity index. water capacity ; 
Haverson series; for Travessilla soil in percent. root zone 60 
KT and Zigweid soils in KZB and inches deep; 
KZD, see their respective serios. stronger slopes 
erodible. 
TNR ምም”፡፡፡ a= sas Poor: soluble salts | Unsuited....... Poor: high plas- Soluble salts re- 
WEN restrict plant ticity index. strict plant | 
growth; slopes of growth; some- 
0 £o 20 percent; what poorly 
high salinity. drained; high 
available water 
capacity; high 
salinity. 
Etage መመመ o EE Fair: clay loam; Unsuited. .-.....- Poor; high plas- Shale at depth of 20 
: Mapped only in associations with Moret slopes of 6 to 15 ticity index. to 40 inches; 
and Potts soils. percent. moderate permea- 
i ` bility; stronger 
slopes erodible. 
人 Good to fair: Unsuited------- Poor: high plas- Root zone 60 inches 
i For Harlan soil in this unit, see Harlan slopes of 3 to 15 ticity index. thick; moderate 
series percent. permeability ; 
GH high available 
water capacity. 
*Leavitt; LE_----------------------------- Fair to poor: clay Unsuited------- Poor: Plastic -| occ 
For "Passcreek soil in this unit, see Pass- loam; slopes of 6 
creek series. to 20 percent. 
i . B, LmC, LnB, LnC, LO, | Poor: silty clay----| Unsuited....... Poor: plastic; high | Slow permeability; 
i LmA, Lm shrink-swell root zone 60 Se 


For Cadoma soil in LO and Gaynor Soil in 
LR, see their respective series. 


See footnotes at end of table. 


potential, 


inches thick; high 
salinity in LnB 
and LnC. 
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Degree and kind of limitation for— 


Drainage for 


Pond 


Embankments 


Dwellings with 


Septic tank 


Local roads and 


crops and pasture reservoir areas basements absorption fields streets 
| 

Slow permeability.| Slopes of 0 to 10 Low shear strength; | Severe: high Severe: slow per- Severe: high 

percent. low permeability shrink-swell po- meability. shrink-swell 
when compacted. tential. potential. 

人 | Slopes of 10 to 80 Medium shear Severe: slopes of Severe: bedrock at | Moderate to severe: 
percent; moderate strength; low 10 to 30 percent; depth of 20 to 40 slopes of 10 to 30 
permeability; bed- permeability when bedrock at depth inches; slopes of percent. 
rock at depth of compacted. of 20 to 40 inches. 10 to 30 percent. 
20 to 40 inches, 

人 Slopes of 10 to 80 Bedrock at depth of | Severe: slopes of Severe: bedrock Severe: hard bed- 


Moderately rapid 
permeability; 
banks unstable. 


Moderately low 
permeability. 


Uniform texture 
to depth of 60 
inches; mod- 
erate permea- 
bility. 


Moderate per- 
meability; 
occasional 
flooding. 


Shale bedrock at 
depth of 20 to 
40 inches; mod- 
erate pormea- 
bility. 


Moderate permea- 
bility; erodible. 


Slow permeability. 


percent; bedrock 
nt depth of 10 to 
20 inches. 


Moderately rapid 
permeability ; 
most slopes ex- 
ceed 7 percent. 


Slopes of 3 to 15 
percent. 


Slopes of 0 to 20 
percent; moderate 
permeability. 


Moderate per- 
meability. 


Bedrock at depth of 
20 to 40 inches; 
slopes of 6 to 15 
percent. 


Moderate permea- 
bility; slopes of 3 
to 15 percent. 


Slopes of 6 to 20 
percent. 


Slopes generally 
more than 7 
percent and range 
from 0 to 20 
percent. 


10 to 20 inches. 


Medium shear 
strength; low 
permeability when 
compacted. 


Medium shear 
strength; low 
permeability 
when compacted. 


Medium shear 
strength; low 
permeability 
when compacted. 


Medium shear 
strength. 


Medium shear 
strength; low 
permeability 
when compacted. 


Medium shear 
strength; low per- 
meability when 
compacted, 


Medium shear 
strength; low 
permeability when 
compacted. 


Low shear strength; 
low permeability 
when compacted. 


10 to 30 percent; 
bedrock at depth 


of 10 to 20 inches. 


Slight to severe: 
slopes of 0 to 20 
percent, 


Moderate: mod- 
erate shrink-swell 
potential. 


Moderate to severe: 
moderate shrink- 
swell potential; 
slopes of 0 to 20 
percent. 


Severe: somewhat 
poorly drained. 


Severe: bedrock at 
depth of 20 to 40 
inches. 


Moderate: slopes 
of 3 to 15 per- 
cent; high plas- 
ticity index. 


Moderate to sevoro: 
slopes of 6 to 20 
percent; high 
plasticity index. 


Severe: high 
shrink-swell 
potential. 


at depth of 10 to 
20 inches; slopes 
of 10 to 30 per- 
cent. 


Slight to severe: 
810ሀ68 of 0 to 20 
percent. 


Severe: moderately 
slow permea- 
bility; slopes of 3 
to 15 percent. 


Moderate to severe: 
slopes of 0 to 20 
percont; mod- 
erate permea- 
bility. 


Severe; water 
table above 
depth of 48 
inches. 


Severe: bedrock at 
depth of 20 to 40 
inches. 


Moderate: slopes 
of 3 to 15 per- 
cent; moderate 
permeability. 


Moderate to severe: 
slopes of 6 to 20 
percent, 


Severe: slow 
permeability. 


rock 81 depth of 
10 to 20 inches. 


Slight to severe: 
slopes of 0 to 20 
percent. 


Moderate to severe: 
slopes of 3 to 15 
percent; moderate 
shrink-swell po- 
tential. 


Severe: high plas- 
ticity index; slopes 
of 0 to 20 percent. 


Severe: high plas- 
ticity index. 


Severe: high plas- 
ticity index; slopes 
of 6 to 15 percent. 


Severe: high plas- 
ticity index; slopes 
of 3 to 15 percent. 


Severe: plastic; 
slopes of 6 to 20 
percent. 


Severe: high 
shrink-swell 
potential; plastic. 
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Soil series and map symbols 


I co I . U6 ———————— ን ንው 


"Lohsnmans ug meme 
For Orella soil in this unit, sec Orella series. 


Lyman u ም ጣን cies ብ ውክ ፡።፡ 


Mapped only in associations with Turk and 
Jenkinson soils. 


BE 


Mapped only in an association with Pine- 
ney 
guest soils. 


*Maysdorf: MdB, MdC, MF, MG, MP, MR. 


For Garrett soil in MG, Pugsley soil in 
MP, and Schooner soil in MR, 866 their 
respective series. 


*Moret: MSD, MTD, MU, MV.....--------- 


For Rencalson soil in MSD, Kirtley soil in 
MU, and Shirk soil in MV, see their 
respective series. For Rock land in MTD, 
no interpretations made. Properties too 
variable. 


*Nathrop: NP, NS, NW... ....... . 


For Passercek soil in NP, Starley soil in 
NS, and Woosley soil in NW, see their 
respective series. 


AA e 


Mapped only in complex with Lohsman 
soils. 


aic oc ን በዓ ው ን ንንን ን 


For Kim soil in this unit, see Kim series. 


*Passcreek: PA. 


For Slipman and Sublette soils in this unit, 
see their respective scries. 


*PetriGr ` EK PEU. ርር) መ ዴው ፎጩ 


For Bone soil in PE, see Bone series. 


See footnotes at end of table, 


Fair to poor: 
slopes of 10 to 30 


slopes of 10 to 30 percentage of 


loam; slopes of 0 
to 15 percent. 


Poor: bedrock at 
depth of 10 to 20 


content of coarse 


depth of 10 to 20 


Fair to poor: 
slopes of 6 to 20 


Fair or poor: 
clay loam; slopes 
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Suitability as source of— 


TABLE 5.—Engineering 


Soil features 
affecting— 


Trrigation 


Sand and gravel 
ecu Unsuited 3______| Poor: 
clay.........| Unsuited....... Poor: 
Unsuited....... Poor: 
Poor: high Fair: 

fines. 

Unsuited....... Fair: 
Unsuited------- Poor: 
Unsuited------- Fair: 
Unsuited_------- Poor: 
Unsuited.----.- Fair: 
Unsuited------- Poor: 
eens as Unsuited.......| Poor: 


swell potential. 


swell potential ; 


slopes of 10 to 30 


to 30 percent. 


depth of 10 to 20 


swell potential. 


slopes of 6 to 


depth of 20 to 40 


swell potential. 


Slow permeability ; 
root zone 60 
inches thick. 


Shale at depth of 20 
to 40 inches; very 
strongly alkaline. 


Root zone to depth 
of 50 inches or 
more; stronger 
slopes erodible; 
moderate to high 
available water 
capacity. 


Bedrock at depth of 
10 to 20 inches. 


Bedrock at depth of 
10 to 20 inches. 


Moderate available 
water capacity; 
stronger slopes 
erodible. 


Strongly alkaline; 
very slow 
permeability; . 
moderate 
salinity. 


interpretations of the soils—Continued 
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Soil features affecting—Continued 


Degree and kind of limitation for— 


Drainage for 
erops and pasture 


Slow permeability- 


Slow permeability; 
shale at depth 
of 20 to 40 
inches. 


Moderate permea- 
bility to depth 
of 32 inches; 
moderately 
rapid permea- 
bility below 
that depth. 


Hard shale at 
depth of 10 to 
20 inches. 


Shale bedrock at 
depth of 10 to 
20 inches. 


Moderately rapid 
permeability. 


Very slow 
permeability. 


Pond 
reservoir areas 


Embankments 


Dwellings with 


Low permeability; 
slopes of 0 to 3 
percent. 


Bedrock at depth of 
20 to 40 inches; 
slopes of 3 to 15 
percent. 


Slopes of 10 to 30 
percent; bedrock 
at depth of 20 to 
40 inches. 


Slopes of 10 to 30 
percent; gravelly. 


Moderately rapid 
permeability 
below depth of 32 
inchos; slopes of 
0 to 15 percent. 


Slopes of 10 to 30 
percent; bedrock 
at depth of 10 to 
20 inches. 


Slopes of 10 to 30 
percent; fractured 
bedrock; high 
secpage 
potential. 


Slopes of 6 to 20 
percent; bedrock 
at depth of 10 to 
20 inches. 


Moderately rapid 
permeability ; 
slopes of 6 to 20 
percent. 


Slopes of 6 to 20 
percent; bedrock 
at depth of 20 to 
40 inches. 


Slopes of 0 to 10 
percent, 


Low shear strength; 
low permeability 
when compacted. 


Low shear strength; 
low permeability 
when compacted. 


Medium shear 
strength; low 
permeability 
when compacted. 


Medium shear 
strength; medium 
permeability 
when compacted. 


Medium shear 
strength; low 
permeability 
when compacted. 


Bedrock at depth of 
10 to 20 inches. 


Medium shear 
strength; low 
permeability when 
compacted, 


Limited volume of 
material; bedrock 
at depth of 10 to 
20 inches. 


Medium shear 
strength; medium 
permeability when 
compacted. 


Medium shear 
strength; low 
permeability when 
compacted. 


Low shear strength; 
low permeability 
when compacted. 


Septic tank 


Local roads and 


basements absorption fields streets 

Severe: high- Severe: slow Severe: plastic; 
shrink-swell permeability; high shrink-swell 
potential; occasional potential. 
occasional flooding. 
flooding. 

Severe: bedrock at | Severe: bedrock at | Severe: plastic; 
depth of 20 to 40 depth of 20 to 40 high shrink-swell 
inches; high inches; slow potential. 
shrink-swell permeability. 
potential. 

Severe: slopes of Severe: slopes of Severe: plastic; 


10 to 30 percent; 
bedrock at depth 
of 20 to 40 inches. 


Moderate to severe: 
slopes of 10 to 30 
pereent. 


Moderate: moder- 
ate shrink-swell 
potential. 


Severe: bedrock at 
depth of 10 to 20 
inches. 


Moderate to severe: 
slopes of 10 to 30 
percent; moderate 
Shrink-swell 


Severe: bedrock at 
depth of 10 to 20 
inches; high 
shrink-swell 
potential. 


Moderate to severe: 
Slopes of 6 to 20 
percent. 


Severe: bedrock at 
depth of 20 to 40 
inches. 


Severe: high 
shrink-swell 
potential. 


10 to 30 percent; 
bedrock at depth 


of 20 to 40 inches. 


Moderate to severe: 
slopes of 10 to 30 
percent. 


Slight to moderate: 
slopes of 0 to 15 
percent. 


Severe: bedrock at 
depth of 10 to 20 
inches. 


Severe: bedrock at 
depth of 20 to 40 
inches. 


Severe: bedrock at 
depth of 10 to 20 
inches. 


Moderate to severe: 
slopes of 6 to 20 
percent. 


Severe: bedrock at 
depth of 20 to 40 
inches. 


Severe: very slow 
permeability. 


slopes of 10 to 30 
percent. 


Moderate to severe: 
slopes of 10 to 30 
percent. 


Moderate: moder- 
erate shrink-swell 
potential. 


Severe: bedrock at 
depth of 10 to 20 
inches. 


Moderate to severe: 
slopes of 10 to 30 
percent. 


Severe: bedrock at 
depth of 10 to 20 
inches. 


Moderate to severe: 
slopes of 6 to 20 
percent. 


Moderate to severe: 
moderate shrink- 
swell potential; 
moderate potential 
frost action; 
slopes of 6 to 20 
percent. 


Severe: high 
shrink-swell 
potential, 


See footnotes at end of table. 
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TABLE 5.—Hngineering 
Suitability as souree of— Soil features 
affecting— | 
Soil seríes and map symbols | 
Topsoil Sand and gravel Road fill Irrigation 
*Pineguest:: EE Poor: gravelly Fair to poor: Fair to poor: mod- | (Doo 
For Mathers soil in this unit, see Mathers coarse sandy excessive erate potential 
series. loam; slopes of 10 fines. frost action; 
io 30 percent. slopes of 10 to 30 
percent. 
"Paolkeman: 让 区 日 Fair: clay loam....| Unsuited------- Poor: bedrock at (UE, ud remedio 
For Gystrum and Rekop soils in this unit, depth of 20 to 40 
see their respective series. inches. 
ge A. ee Fair to poor: Unsuited. ...... Poor: bedrock at ከ ር... 
For Baehus and Splitro soils in this unit, slopes of 6 to 20 depth of 20 to 40 
see their respective series. percent, inches. 
“Potts: AAA Fair £o poor: clay Unsuited....... Fair: moderate Moderate permea- 
For Kim soil in PS and Kirtley soil in PT, loam; slopes of 6 shrink-swell bility; high avail- 
see their respective series. to 20 percent. potential. able water capao- 
ity; slopes of 6 to 
20 percent. 
*Pugsley: PU PAD sc nee cs መመመ Fair: sandy clay Unsuited....... Poor: bedrock at Bedrock at depth of 
For Gateson soil in PU and Southfork soil loam; slopes of 6 depth of 20 to 40 20 to 40 inchos; 
in P XD, see their respective scries. to 15 pereent. inches. slopes of 6 to 15 
percent. 
*Razor: RAD o Poor: silty clay ....| Unsuited. ..... Poor: bedrock at Slow permeability ; 
For Gaynor and Samsil soils in this unit, depth of 20 to 40 bedrock at depth 
see their respectivo series. inches. of 20 to 40 inches; | 
slopes of 3 to 20 | 
percent. 
Redbankocccopassr ይደርስ ምው Sg Dim An Unsuited------- Fair: excessive Root zone 60 inches 
Mapped only in an association with fines. thick; moderate 
Barnum soils. available water 
capacity. 
ee, eieiei ———— a Poor: bedrock at Unsuited.._---- Poor: bedrock at Very limited root | 
Mapped only in a complex with Pokeman depth of 10 to 20 depth of 10 to 20 zone; bedrock at | 
and Gystrum soils. inches. inches. depth of 10 to 20 | 
inches. 
| Fair: clay loam; Unsuited....... Poor: bedrock at Limited root zone; 
Mapped only in complex with Moret soils. slopes of 10 to 15 depth of 20 to 40 slow permeability. 
percent. inches. 
*Renohill: RcB, ReC, RD, REC, RED. Fair to poor: slopes | Unsuited.------ Poor: bedrock at Limited root, zone; 
For Danko soil in RD and Razor soils in of 0 to 20 per- depth of 20 to 40 slow permeability 
REC and RED, see their respective series. cent; clay loam. inches. in subsoil. 
d 
*Rhoame: RhB, RhC, RM, RND------------ Poor: high content | Unsuited....... Moderate: moder- | Root zone 60 inches 
For Moret soil in RND, see Moret series. of coarse frag- ate shrink-swell thick; slow per- 1 
ments. potential. meability ; stronger! 


slopes erodible. 
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Soil features affecting— Continued 


Drainage for 
crops and pasture 


Pond 
reservoir areas 


Embankments 


Degree and kind of limitation for— 


Dwellings with 
basements 


Septic tank 
absorption fields 


Local roads and 
streets 


Moderate permea- 
bility. 


Bedrock at depth 
of 20 to 40 
inches. 


Bedrock at depth 
of 20 to 40 
inches. 


Moderately rapid 
permeability. 


Bedrock at depth 
of 10 to 20 
inches. 


on 


ale at depth of 
20 to 40 inches; 
slow perme- 
ability. 


ሯ 


1616 bedrock at 
depth of 20 to 
40 inches. 


Slow permeability... 


Moderately rapid 
permeability ; 
slopes of 10 to 30 
percent. 


810968 of 6 to 15 
percent; bedrock 
at depth of 20 to 
40 inches; moder- 
ate permeability. 


Bedrock at depth of 
20 to 40 inches; 
slopes of 6 to 20 
percent; moder- 
ately rapid per- 
meability. 


Moderate permea- 
bility; slopes of 
6 to 20 percent. 


Moderately rapid 
permeability; 
bedrock at depth 
of 20 to 40 inches; 
slopes of 6 to 15 
percent. 


Bedrock at depth 
of 20 to 40 inches; 
slopes of 3 to 20 
percent, 


Moderately rapid 
permeability. 


Slopes of 10 to 30 
percent; bedrock 
nt depth of 10 to 
20 inches. 


Bedrock at depth of 
20 to 40 inches; 
slopes of 10 to 15 
percent. 


Bedrock at depth of 
20 to 40 inches. 


Slopes of 0 to 20 
percent. 


Medium shear 
strength; medium 
permeability 
when compacted. 


Low shear strength; 
low permeability ; 
when compacted. 


Medium shear 
strength; low per- 
meability when 
compacted. 


Medium shear 
strength; low per- 
meability when 
compacted; medi- 
um piping hazard. 


Medium shear 
strength; low per- 
meability when 
compacted, 


Low shear strength; 
low permeability 
when compacted. 


Fair to good compac- 
tion characteristics; 
low permeability 
when compacted; 
medium shear 
strength. 


Bedrock at depth of 
10 to 20 inches. 


Medium shear 
strength; low 
permeability 
when compacted. 


Medium shear 
strength; low 
permeability 
when compacted. 


Fair to poor compac- 
tion characteristics; 
low shear strength; 
low permeability 
when compacted. 


Moderate to severe: 
moderate poten- 
tial frost action; 
slopes of 10 to 30 
percent. 


Severe: bedrock at 
depth of 20 to 40 
inches. 


Severe: bedrock at 
depth of 20 to 40 
inches. 


Moderate to severe: 
moderate shrink- 
swell potential; 
slopes of 6 to 20 
percent. 


Severe: bedrock at 
depth of 20 to 40 
inches. 


Severe: high 
shrink-swell 
potential. 


Severe: occasional 
flooding, 


Severe: bedrock at 
depth of 10 to 20 
inches. 


Severe: high 
shrink-swell 
potential. 


Severe: high 
shrink-swell 
potential, 


Moderate to severe: 
moderate shrink- 
swell potential; 
slopes of 0 to 20 
percent. 


Moderate to severe: 
slopes of 10 to 30 
percent. 


Severe: bedrock at 
depth of 20 to 40 
inches. 


Severe: bedrock at 
depth of 20 to 40 
inches. 


Moderate to severe: 
moderate permea- 
bility; slopes of 6 
to 20 percent. 


Severe: bedrock at 
depth of 20 to 40 
inches. 


Severe: bedrock at 
depth of 20 to 40 
inches. 


Severe: occasional 
flooding. 
Severe: bedrock at 


depth of 10 to 20 
inches. 


Severe: bedrock at 
depth of 20 to 40 
inches; slow per- 
meability. 


Severe: slow per- 
meability; bedrock 
at depth of 20 to 
40 inches. 


Severe: slow per- 
meability. 


Moderate to severe: 
moderate poten- 
tial frost action; 
slopes of 10 to 30 
percent. 


Moderate: moder- 
ate shrink-swell 
potential; bedrock 
at depth of 20 to 
40 inches. 


Moderate to severe: 
bedrock at depth 
of 20 to 40 inches; 
slopes of 6 to 20 
percent, 


Moderate or severe: 
moderate shrink- 
swell potential; 
slopes of 6 to 20 
percent. 


Moderate: bedrock 
at depth of 20 to 
40 inches; moder- 
ate shrink-swell 
potential. 


Severe: high 
shrink-swell 
potential. 


Severe: excessive 
fines; occasional 
flooding. 


Severe: bedrock at 
depth of 10 to 20 
inches. 


Sever: high shrink- 
swllpotential. 


Severe: high shrink- 
swell potential. 


Moderate to severe: 
moderate shrink- 
swell potential; 
slopes of 0 to 20 
percent. 
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Soil series and map symbols 


Suitability as source of— 


Soil features 
affecting— 


Topsoil 


Sand and gravel 


Road fill 


Rock land: RO. 
No interpretations made. Properties too 
variable. 


Rock outcrop. 
No interpretations made. Properties too 
variable. Mapped only with other soils. 


Saline, wetland: SA. f 
No interpretations made. Properties too 


variable. 


*Samsil: SCD, SDE, SE........-...------.- 
For Gaynor and Cadoma 8015 in SCD and 
Renohill soil in SE, see their respective 
series: for Shale outcrop in SDE, no in- 
terpretations made. Properties too vari- 

able. 


*Sanford: BE. ee- 
For Wetterhorn soil in this unit, see Wetter- 
horn series. 


Sawcreek.acoecem መሬ መሙ ር oe SE 
Mapped only in an association with Tripit 
Soils. 
Jl eee ertt 


Mapped only in an association with Mays- 
dorf soils. 


Shale outerop: SH. 
No interpretations made. Properties too 


variable. 


Shale rock land: SK. 
No interpretations made. Properties too 


variable. 


*Shingle: Sm, SNa, 5 አከ, SNc, SNd, SNe, 
SNf. 

For Briggsdale soil in SNa, Cushman soil 
in SNb, Kim soils in SNe and SNd， 
Tassel soil in S Ne, and Worf soil in S Nf, 
see their respective series. 


Shirt ር ን ን፡፡.፡ፕፕዯፕተፕት ን ” ም ም፡ጉ ም ቻም 
Mapped only in associations with Moret 


and Wormser soils. 


*Simmont: SOE ._.------------------------ 
For Rock outcrop in this unit, no interpre- 
tations made. Properties too variable. 


ST uuu. sms sc scam s ennn ea 
Mapped only in associations with Passereek 
and Sublette soils. 


See footnotes nt end of table, 


Poor: silty elay; 
bedrock at depth 
of 8 to 20 inches. 


Fair to poor: slopes 
of 6 to 20 percent. 


Fairtopoor: slopes 
of 6 to 20 percent. 


Poor: sand;bed- 
rock at depth of 
10 to 20 inches. 


Poor: bedrock at 
depth of 8 to 20 
inches. 


Fair to poor: slopes 
of 10 to 20 


percent. 


Poor: slopes of 18 
to 40 percent; 
high content of 
coarse fragments. 


Fair to poor: 
slopes of 10 to 20 
percent. 


Unsuited------- 


Poor: exces- 
sive fines. 


| Poor: exces- 
sive fines. 


Poor: bedrock 
at depth of 
10 to 20 

| inches. 


Unsuited....... 


Unsuited....... 


Unsuited. ...... 


Poor: exces- 
sive fines. 


Poor: bedrock at 
depth of 8 to 20 
inches. 


Poor: bedrock at 
depth of 20 to 40 
inches. 


Poor: bedrock at 
depth of 20 to 40 
inches. 


Poor: bedrock at 
depth of 10 to 20 
inches. 


Poor: bedroek at 
depth of 8 to 20 
inches. 


Poor: bedrock at 
depth of 20 to 40 
inches. 


Poor: bedrock at 
depth of 20 to 40 
inches. 


Fair: moderate 
shrink-swell 
potential. 


Irrigation 


Bedrock at depth of 


8 to 20 inches; 
very limited root 
zone; slopes of 6 to 
40 percent. 


Bedrock at depth of 


Li 


8 to 20 inches; 
very limited root 
zone; slopes of 3 to 
40 percent. 


mited root zone; 
moderate permea- 
bility; bedrock at 
depth of 20 to 40 
inches. 
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Soil features affecting— Continued Degree and kind of limitation for— 
Drainage for Pond Embankments Dwellings with j Septic tank Local roads and 
crops and pasture reservoir areas basements absorption fields streets 


Bedrock at depth | Bedrock at depth of | Bedrockatdepthof | Severe: bedrockat | Severe: bedrockat | Severe: bedrock at 


of 8 to 20 inches, 8 to 20 inches. 8 to 20 inches. depth of 8 to 20 depth of 8 to 20 depth of 8 to 20 
inches. inches. inches. 

o —— Slopes of 6 to 20 per- | Medium shear Severe: bedrockat | Severe: bedrockat | Moderate tosevere: 
cent; bedrock at strength; low per- depth of 20 to 40 depth of 20 to 40 slopes of 6 to 20 
depth of 20 to 40 meability when inches. inches. percent. 
inches; moderately compacted. 

| rapid permea- 
| bility. 

ee Slopes of 6 to 20 per- | Medium shear Severe: bedrockat | Severe: bedrockat | Moderate to severe: 
cent;bedrockat | — strength; low per- depth of 20 to 40 depth of 20 to 40 slopes of 6 to 20 
depth of 20 to 40 meability when inches. inches; slopes of 6 percent. 
inches. compacted. to 20 percent. 

ወር crees Bedrock at depth of Bedrock at depth of | Severe: bedroekat | Severe: bedrockat | Severe: bedrock at 

` 10 to 20 inches. 10 to 20 inches. depth of 10 to 20 depth of 10 to 20 depth of 10 to 20 

| inches. inches. inches. 


Bedrock at depth Bedrock at depth of | Bedrockatdepthof | Severe: bedrockat | Severe: bedrockat | Severe: bedrock at 


of 8 to 20 inches. 8 to 20 inches. 8 to 20 inches. depth of 8 to 20 depth of 8 to 20 depth of 8 to 20 
inches. inches. inches. 
Shale bedrock at Slopes of 10 to 20 Medium shear Severe: bedroek at | Severe: bedrock at | Severe: high plas- 
depth of 20 to percent. strength; low depth of 20 to 40 depth of 20 to 40 ticity index. 
40 inches. permeability inches. inches. 


when compacted. 


人 Slopes of 15 to 40 Bedrock at depth of | Severe: slopes of Severe: bedrock at | Severe: slopes of 
percent; bedrock 20 to 40 inches; 15 to 40 percent. depth of 20 to 40 15 to 40 percent. 
at depth of 20 many cobble- i inches; slopes of 
to 40 inches, stones. 15 to 40 percent. 

ር) ጽና ጠን 810968 of 10 10 20 Medium shear Moderate to severe: | Moderate to severe: | Moderate to severe: 

| percent. strength; low slopes of 10 to 20 slopes of 10 to 20 slopes of 10 to 
| permeability percent; moderate pereent. 20 percent. 
when compacted. shrink-swell 


potential, 
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Tame 5.—Engnecring 


Suitability as source of— Soil features 
affecting— 
Soil series and map symbols u . i — 
Topsoil Sand and gravel Road fill Irrigation 
Glen pn ausser RE KORR nam Tair: clay loam....| Unsuited.--.--- Poor: high poten- C "— 
Mapped only in association with Auzqui tial frost action. 
soils. 
SOUEM Re ርም Ó—— Poor: bedrock at Unsuited....... Poor: bedroek at Bedrock at depth of 
Mapped only in eomplex with Pugsley depth of 10 to 20 depth of 10 to 20 10 to 20 inches; 
soils. inches. inches. very limited root 
zone; slopes of 10 
to 30 percent, 
*Spenrfishe. SE 53-4 Gu puc assqa ሻው ው Poor: bedrock at Unsuited....... Poor: bedrock at Bedrock at depth of 
For Shale outerop in this unit, no interpre- depth of 8 to 20 depth of 8 to 20 8 to 20 inches; 
tations made. Properties too variable. inches. inches. very limited root 
zone; slopes of 10 
to 40 percent; 
highly erodible. 
fe 21 1 E Poor: bedrock at Unsuited_______ Poor: bedrock at D ለ ቸቸ ም ms 
Mapped only in associations with Poker depth of 10 to 20 depth of 10 to 20 
and Bachus soils. inches. inches, 
*Starleys E Poor: high con- Unsuited---..-- Poor: bedrock at EE | 
For Rock outerop in this unit, no interpre- tent of coarse depth of 8 to 20 
tations made. Properties too variable. fragments; bed- | inches. 
rock at depth of 
8 to 20 inches. 
*Stoneham: SsA, SsB, 550, STa, STb, STe, | Fair where slopes Unsuited----... Poor: high plas- High available 
STd, STe, STf, STg. are 0 to 15 per- ticity index. water capacity ; 
For Absted soil in STa, Ascalon soil in cent; clay loam. steeper slopes are 
STb, Cragola soil in STc, Cushman soil Poor where slopes erodible. 
in STd, Fort Collins soil in STe, Kim soil aro 15 to 20 per- 
in STf, and Zigweid soil in STg, see their cent. 
respective series. | 
uoo e ir Fair to poor: LUnsutted. 2. Poor: bedrock at a PSPsE 
For Turk soil in this unit, see Turk series, slopes of 6 to 20 depth of 20 to 40 
percent; clay inches. 
loum. 
1811111110 ስክ ን ነ ሙክ ከ ke fe ዥን Fair to poor: con- Unsuited..... ... Fair: moderate (ieee, Nee 
Mapped only in associations with Pass- tent of coarse frag- potential frost 
creek and Slipman soils. ments about 10 action. 


to 20 percent. 


uuu aci ———————— -.| Poor: bedrock at Unsuited------- Poor: bedrock at Bedrock at depth of 
For Carnero soil in SW, see Carnero series depth of 10 to 20 depth of 10 to 20 10 to 20 inches; 
For Rock outerop in SVE, no interpreta- inches. inches. very limited root 
tions made. Properties too variable. zone; slopes of 15 
to 40 percent. 
人 RE | Poor: bedrock at Unsuited....... Poor: bedrock at Bedrock at depth of 
Mapped only in an association with "Terry depth of 8 to 20 depth of 8 to 20 8 to 20 inches; 
soils. inches. inches. vory limited root 


zone; slopes of 16 
to 40 percent. 


*Tertys 2 DE ee ር sss Fair: slopes of 6 Unsuited....... Poor: bedrock at Bedrock at depth of 
For Tassel soil in this unit, see Tassel series. to 15 percent. depth of 20 to 40 20 to 40 inches; 
inches, moderately rapid 


permeability. 


See footnotes at end of table, 
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Soil features afftecting— Continued 


Degree and kind of limitation for— 


Drainage for 
crops and pasture 


Pond 


reservoir areas 


Embankments 


Dwellings with 
basements 


Septie tank 
absorption fields 


Local roads and 
streets 


Bedrock at depth 
of 10 to 20 
inches. 


Bedrock at depth 
of 8 to 20 
inches. 


Moderate per- 
meability to 
depth of 60 
inches. 


Hard bedrock at 
depth of 10 to 
20 inches. 


Bedrock at depth 
of 8 to 20 
inches. 


Moderately rapid 
permeability; 
sandstone bed- 
rock at depth of 
20 to 40 inches. 


Slopes of 3 to 10 
percent. 


Slopes of 10 to 30 
percent; bedrock 
at depth of 10 to 
20 inches. 


Slopes of 8 to 20 
percent; bedrock 
at depth of 8 to 
20 inches. 


Slopes of 6 to 30 
percent; bedroek 
at depth of 10 to 
20 inches. 


Slopes of 10 to 40 
percent; bedrock 
at depth of 8 to 
20 inches. 


Moderate permea- 
bility; slopes of 0 
to 20 percent. 


Slopes of 6 to 20 
percent; bedrock 
at depth of 20 to 
40 inches. 


Slopes of 6 to 20 
percent; rapid 
permeability. 


Slopes of 15 to 40 
percent; bedrock 
at depth of 10 to 
20 inches. 


Slopes of 15 to 40 
percent; bedroek 
at depth of 8 to 
20 inches. 


Slopes of 6 to 15 
percent; bedrock 
at depth of 20 to 
40 inches. 


Medium to low 
shear strength; 
fair to good 
compaction 
characteristics. 


Bedrock at depth of 
10 to 20 inches. 


Bedrock at depth of 
8 to 20 inches. 


Bedrock at depth of 
10 to 20 inches. 


Bedrock at depth of ` 
8 to 20 inches. 


Medium shear 
strength; fair to 
good compaction 
characteristics; 
low permeability 
when compacted. 


Low shear strength; 
fair to poor com- 
paction charac- 
teristics. 


Fair to poor com- 
paetion charac- 
teristies; medium 
shear strength; 
low permeability 
when compacted. 


Bedrock at depth of 
10 to 20 inches. 


Bedrock at depth of 
8 to 20 inches. 


Medium shear 
strength; low 
permeability 
when compacted. 


Severe: high 
shrink-swell 
potential; high 
potential frost 
Action. 


Severe: bedrock at 
depth of 10 to 20 
inches. 


Severe: bedrock at 
depth of 8 to 20 
inches. 


Severe: bedrock at 
depth of 10 to 20 
inches. 


Severe: bedrock at 
depth of 8 to 20 
inches. 


Moderate to severe: 
moderate shrink- 
swell potential; 
slopes of 0 to 20 
percent. 


Moderate to severe: 
moderate shrink- 
swell potential; 
slopes of 6 to 20 
percent. 


Moderate to severe: 
slopes of 6 to 20 
percent. 


Severe: slopes of 
15 to 40 percent; 
bedrock at depth 


of 10 to 20 inches. 


Severe: slopes of 
15 to 40 percent; 
bedrock at depth 
of 8 to 20 inches. 


Severe: bedrock at 
depth of 20 to 40 
inches. 


Severe: seasonal 
high water table 
at depth of 24 to 
36 inches. 


Severe: bedrock at 
depth of 10 to 20 
inches. 


Severe: bedrock at 
depth of 8 to 20 
inches. 


Severe: bedrock at 
depth of 10 to 20 
inches. 


Severe: bedrock at 
depth of 8 to 20 
inches. 


Moderate where 
slopes are 0 to 15 
percent; moderate 
permeability. 
Severe where 
slopes are 15 to 
20 percent. 


Severe: 
depth of 20 to 40 
inches. 


Moderate to severe: 
slopes of 6 to 20 
percent. 


Severe: slopes of 
18 to 40 percent; 
bedrock at depth 
of 10 to 20 inches. 


Severe: slopes of 
15 to 40 percent; 
bedrock at depth 
of 8 to 20 inches. 


Severe: bedrock at 
depth of 20 to 40 
inches. 


bedrock at | 


Severe: high 
shrink-swell 
potential; high 
potential frost 
action. 


Severe: bedrock at 
depth of 10 to 20 
inches. 


Severe: bedrock at 
depth of 8 to 20 
inches. 


Severe: bedrock at 
depth of 10 to 20 
inches. 


Severe: bedrock at 
depth of 8 to 20 
inches. 


Severe: high plas- 
ticity index. 


Severe: high plas- 
ticity index. 


Moderate to severe: 
slopes of 6 to 20 
percent. 


Severe: bedrock at 
depth of 10 to 20 
inches. 


Severe: slopes of 
15 to 40 percent; 
bedrock at depth 
of 8 to 20 inches. 


Moderate: slopes 
of 6 to 15 percent; 
bedrock at depth 
of 20 to 40 inches. 
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TABLE 5.—ZEngineering 


Suitability as source of— 


Soil features 


affecting— 
Soil series and map symbols 
| 
Topsoil Sand and gravel Road fill Irrigation 
Tomi. cui cta se Poor: excessive Unsuited....... Poor: bedrock at De ር. ደር 
Mapped only in an association with Bayer- amount of coarse depth of 10 to 20 
ton soils. fragments; bed- inches. 
rock at depth of 
10 to 20 inches. 
*Travessilla: . TRE ZL s se መ መመመ Poor: bedrock at Unsuited....... Poor: bedrock at Bedrock at depth of 
For Roek outerop in this unit, no interpre- depth of 10 to 20 depth of 10 to 20 10 to 20 inches; 
tations made. Properties too variable. inches. inches. very limited root 
zone; slopes of 15 
to 40 percent. 
ei Ke Ge E 1 126. 25. መው 3 መመመ Fair to poor: I Unsuited....... Poor: bedrock at (人 
For Devoe soil in TS and Sawereek soil in slopes of 6 to 20 depth of 20 to 40 
TT, see their respective series. percent; clay inches. 
loam. 
Turks: WoW. 2 መመርመር 2 Poor: clay......... Unsuited__------ Poor: bedrock at E VE 
For Lymanson and Jenkinson soils in this | depth of 20 to 40 
unit, see their respective series. inches; high 
shrink-swell 
potential. 
*Ulm: UIA, UIB, UM, UW- -2-22-22 Fair: clay loam....| Unsuited------- Poor: high shrink- Root zone 60 inches 
For Cushman soil in UM and Wyarno soil swell potential. deep; moderate 
in UW, 866 their respective series. permeability; high 
available water 
capacity. 
n Mo ይበጀው ሬን ር ር Poor: sand........ Poor: exces- Good to fair: Low availaple 
For Cushman soil in this unit, see Cushman sive amount slopes of 6 to 20 water capacity; 
Series. of fines. percent. root zone 60 
inches deep; 
erodible. 
Weüterhorn nl Fair to poor: Unsuited....... Poor: bedrock at Decor neta 
Mapped only in an association with San- slopes of 6 to 20 depth of 20 to 40 
ford soils. percent; clay inches. 
loam. 
E | Fair: clay loam- ...| Unsuited 4._____ Poor: igh plas- High available 
For Cragola soil in this unit, see Cragola | ticity index. water capacity; 
series. steeper slopes 
erodible. 
0 Fair to poor: clay Unsuited_..-___ Poor: bedroek at D eres 
Mapped only in an association with loams; slopes of 6 depth of 20 to 40 
Decross soils. to 20 percent. | inches. 
人 Poor: bedrock at Unsuited....... Poor: bedrock at Bedrock at depth of 
Mapped only in associations with Briggs- depth of 10 to 20 depth of 10 to 20 10 to 20 inches; 
dale and Shingle soils. inches. inches. very limited root 
zone; slopes of 6 
to 30 percent. 
*Worsmer: WE, WM | Fair: clay loam; Unsuited------- | Poor: bedrock at Bedrock at depth of 


For Englewood soil in WE and Shirk | 


soil in WM, see their respective series. 


See footnotes at end of table. 


slopes of 6 to 15 
percent. 


depth of 20 to 40 
inches. 


20 to 40 inches; 
limited root zone; 
steeper slopes 
erodible. 
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Soil features affecting—Continued 


Degree and kind of limitation for— 


Drainage or 
crops and pasture 


Pond 
reservoir areas 


Embankments 


Dwellings with 
basements 


Septic tank 
absorption fields 


Local roads and 
streets 


Hard bedrock at 
depth of 10 to 
20 inches, 


Moderate per- 
meability; no 
coarse material 
in substratum. 


Rapid permeabil- 
ity. 


Moderate per- 
meability; 
gravelly 
substratum. 


Bedrock at depth 
of 10 to 20 
inches. 


Shale bedrock at 
depth of 20 to 
40 inches. 


Slopes of 10 to 40 
percent; bedrock 
at depth of 10 to 
20 inches. 


Slopes of 15 to 40 
percent; bedrock 
at depth of 10 to 
20 inches. 


Slopes of 6 to 20 
percent; bedrock 
at depth of 20 to 
40 inches. 


Slopes of 6 to 20 
percent; bedrock 
at depth of 20 to 
40 inches. 


Moderate permea- 
bility; slopes of 
ዐ to 10 percent. 


Slopes of 6 to 20 
percent; rapid 
permeability. 


Slopes of 6 to 20 
percent; bedrock 
at depth of 20 to 
40 inches. 


Slopes of 0 to 15 
percent; moderate 
permeability. 


Slopes of 6 to 20 
percent; bedrock 
at depth of 20 to 
40 inches. 


Slopes of 6 to 80 
percent; bedrock 
at depth of 10 to 
20 inches, 


Slopes of 6 to 15 
percent; bedrock 
at depth of 20 to 
40 inches. 


Bedrock at depth of 
10 to 20 inches. 


Bedrock at depth of 
10 to 20 inches. 


Bedrock at depth of 
20 to 40 inches. 


Fair to poor com- 
paction character- 
istics; low shear 
strength. 


Fair to good compac- 
tion characteris- 
tics; medium 
shear strength; 
low permeability 
when compacted. 


Medium shear 
strength; low 
permeability 
when compacted. 


Medium shear 
strength; low 
permeability 
when compacted. 


Fair to good com- 
paction character- 
istics; medium 
shear strength; 
low permeability 
when compacted. 


Medium shear 
strength; low 
permeability 
when compacted. 


Bedrock at depth of 
10 to 20 inches. 


Medium shear 
strength; fair to 
good compaction 
characteristics. 


Severe: bedrock at 
depth of 10 to 20 
inches. 


Severe: slopes of 
15 to 40 percent; 
bedrock at depth 


of 10 to 20 inches. 


Severe: bedrock at 
depth of 20 to 40 
inches. 


Severe: high 
shrink-swell 
potential, 


Severe: high 
potential frost 
action. 


Moderate where 
slopes are 6 to 15 
percent. Severe 
where slopes are 
15 to 20 percent. 


Severe: bedrock at 
depth of 20 to 40 
inches. 


Moderate: mod- 
erate shrink-swell 
potential. 


Severe: bedrock at 
depth of 20 to 40 
inches. 


Severe: bedrock at 
depth of 10 to 20 


inches. 


Severe: high 
shrink-swell 
potential. 


Severe: bedrock at 
depth of 10 to 20 
inches. 


Severe: bedrock at 
depth of 10 to 20 
inches; slopes of 
15 to 40 percent. 


Severe: bedrock at 
depth of 20 to 40 
inches. 


Severe: bedrock at 
depth of 20 to 40 
inches; slow 
permeability. 


Moderate: mod- 
erate permeabil- 
ity; slopes of 0 
to 10 percent. 


Moderate where 
slopes are 6 to 15 
percent. Severe 
where slopes are 
15 to 20 percent. 


Severe: bedrock at 
depth of 20 to 40 
inches. 


Moderate: mod- 
erate permeabil- 
ity. 


Severe: bedrock at 
depth of 20 to 40 
inches. 


Severe: bedrock at 
depth of 10 to 20 
inches. 


Severe: bedrock at 
depth of 20 to 40 
inches. 


Severe: bedrock at 
depth of 10 to 20 
inches. 


Severe: bedrock at 
depth of 10 to 20 
inches; slopes of 
15 to 40 percent. 


Severe: slopes of 
6 to 20 percent; 
high content of 
fines. 


Severe: high 
shrink-swell 
potential. 


Severe: high 
Shrink-swell 
potential. 


Moderate to severe: 
slopes of 6 to 20 
percent. 


Severe: high 
plasticity index. 


Severe: high 
plastieity index. 


Severe: high 
plasticity index. 


Severe: bedrock at 
depth of 10 to 20 
inches. 


Severe: high 
shrink-swell 
potential. 


138 


SOIL SURVEY 


TABLE 5.— Engineering 


Soil series and map symbols 


Suitability as source of— 


Soil features 
affecting— 


Topsoil 


Sand and gravel 


Road fill 


Irrigation 


*Wyarno: 


*Zigweid: 


WnA, WnB, WO, WY.... 
For Limon soil in WO and Stoneham soil 
in W Y, see their respective series. 


ZgA, ZgB, ZKD: 
For Keyner soil in ረ KD, 866 Keyner series. 


slopes of 0 to 20 
percent. 


Unsuited....... 


ችም መዊ] Poor: clay loam 
or clay. 
| 
H 
e Fair to poor: Unsuited------- 


Poor: high shrink- 
swell potential. 


Poor: high plas- 
ticity index. 


Root zone 60 inches 


Moderately slow 
permeability; high 
available water 
capacity; root 
zone 60 inches 
deep. 


deep; steep slopes 
erodible; high 
available water 
capacity. 


! Not applicable because the soils oceur in the mountainous areas that have a frost-free season of 60 to 75 days. 
2 Not applicable because the soils oceur on the mountain flanks or on the steep pine ridges. 


TaABrE 6.—Engineering 


[Tests performed by the Wyoming Department of Highways, Materials Testing Laboratory, Cheyenne, Wyoming, in 


Moisture-density 上 
Wyoming 
Soil name and location Parent material report No. Depth Maximum 
dry Optimum 
density moisture 
Amsden loam: 78. Pet. Pet, 
SIEAN WA sec. 12, T. 46 N., R. 85 | Reddish sediments wasted from 67-1900 3-10 92 24 
ገኛ, (Modal) red shale and siltstone. 67-1901 14-22 103 19 
67-1902 | 29-43 96 24 
Decross loam: 
100 feet north of gate in right-of- | Loamy alluvium washed from 67-1903 5-12 87 30 
way fence, 50 feet west, NW wasted limestone. 67-1904. | 12-18 102 20 
SEM sec. 22, T. 46 N., R. 85 W. 67-1905 | 25-40 119 13 
(Modal) | 
Dell silt loam: 
SWuSW4 sec. 23, T. 45 N., R. | Residual or locally washed mate- 67-1909 8-13 05 25 
85 W. (Modal) rials from limestone. 67-1910 20-33 10 19 
Mathers loam : 
SWI45WW sec. 24, T. 47 N., R. | Mixed gravelly, loamy, and sandy 67-1897 6-9 122 | 10 
85 W. (Modal) till and outwash from granitic 67-1898 12-20 121 11 
Sources. 67-1899 39-49 124 11 
Turk silty clay loam: 
NEWNEM sec. 28, T. 45 N., R.85 | Fine-textured materials from clay 67-1906 7-12 92 27 
W. (Modal) shale, 67-1907 18-32 100 22 
67-1908 41-47 112 18 


! Based on AASHO Designation T 99-57, Mothod A (1). 


? Mechanical analyses aecording to the AASHO Designation T 88-57 (1). Results by this procedure frequently may differ somewhat 


from results that would have been obtained by the soil survey procedure of the Soil Conservation Service (SCS). In the AÁSHO procedure, 
the fine material is analyzed by the hydrometer method and the various grain-size fractions are calculated on the basis of all the material, 
including that coarser than 2 millimeters in diameter. In the SCS soil survey procedure, the fine material is analyzed by the pipette method 
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Soil features affecting— Continued 


Degree and kind of limitation for 


Drainage for 


Pond 


Embankments 


Dwellings with 


Septic tank 


Local roads and 


meability. 


percent; mod- 
erate permoa- 
bility. 


shear strength; 
low permeability 
when compacted. 


severe: slopes 
of 0 to 20 per- 
cent; moderate 
shrink-swell 
potential. 


severe: moder- 
ate permea- 

bility; slopes of 
0 to 20 percent. 


crops and pasture reservoir areas basements absorption fields streets 
Moderately slow Slopes of 0 to 15 Fair to poor Severe: high Severe: moder- Severe: high 
permeability; percent. compaction shrink-swell ately low shrink-swell 
no coarse characteristics; potential. permeability. potential. 
material in low shear 
substratum. strength, 
Moderate per- Slopes of 0 to 20 Medium to low Moderate to Moderate to Severe: slopes of 


0 to 20 percent; 
high plasticity 
index. 


8 Coarse sandy material occurs at a depth of more than 40 inches in some places. 
* Terrace gravel occurs at a depth of more than 5 feet. 


test data 


accordance with standard procedures of the American Association of State Highway Officials (AASITO)] 


Mechanical analysis 2 
Percentage passing sieve— Percentage Liquid 
smaller than— limit 
No. 4 (4.7 No. 10 (2.0 | No. 40 (0.42 No. 200 0.005 mm. 
mm.) mm.) mm.) (0.074 mm.) 
97 96 95 80 39 
99 98 97 83 40 
98 94 91 71 40 
100 100 00 87 30 
100 100 100 98 41 
65 64 62 53 22 
100 90 98 90 48 
100 89 87 75 30 
97 91 50 43 15 
82 74 39 18 13 
83 73 30 12 8 
100 99 97 89 66 
100 09 97 85 52 
100 98 91 80 38 


Classification 
Plasticity 
index 
AASIHO? Unified 4 
18 | A-7-5(13) MH 
19 | A-7-6(13) CL 
19 | A-7-5(14) ML 
16 | A-7-5(12) ML 
14 | A-7-6(11) ML 
9 | A-4(3 ML 
25 | A-7-6(16) CL 
12 | A-6(9) CL 
2 | A-4(1) SM 
5 | A-1-6(0) SM 
(9 A-1-b(0) SM 
91 | A-7-5(20) CH 
28 | A-7-6(17) CH 
26 | A-7-6(16) CL 


and the material coarser than 2 millimeters in diameter is excluded from calculations of grain-size fractions 


in this table are not suitable for use in naming textural classes for soils. 
* Based on AASHO Designation M. 145-49 (1). 
4 Based on MIL-STD-619B (9). 


5 Nonplastic. 


520-425—75——--10 


. The mechanieal analyses used 
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Depth to seasonal high water table is not shown in 
table 4 because it is significant for only a few soils in 
the survey area. 

Depth to bedrock is distance from the surface of the 
soll to the upper surface of the rock layer. 

Soil texture is described in table 4 in the standard 
terms used by the Department of Agriculture. These 
terms take into account relative percentages of sand, 
silt, and clay in soil material that is less than 2 milli- 
meters in diameter. Loam, for example, is soil material 
that is 7 to 27 percent clay, 28 to 50 percent silt, and 
less than 52 percent sand. If the soil contains gravel or 
other particles coarser than sand, an appropriate mod- 
ifier is added, for example, gravelly loamy sand. Sand, 
silt, clay, and some of the other terms used in USDA 
textural classification are defined in the Glossary. 

Liquid limit and plastieity index indicate the effect 
of water on the strength and consistence of soil material. 
As the moisture content of a clayey soil is increased from 
& dry state, the material changes from a semisolid to 
a plastic. If the moisture content is further increased, 
the material changes from a plastic to a liquid. The 
plastic limit is the moisture content at which the soil 
material changes from a semisolid to a plastic; and the 
liquid limit, from a plastic to a liquid. The plasticity 
index is the numerical difference between the liquid 
limit and the plastic limit. It indicates the range of 
mositure content within which a soil material is plastic. 
Liquid limit and plasticity index are estimated in table 4, 
bnt in table 6 the data on liquid limit and plasticity 
Index are based on tests of soil samples. 

Permeability is that quality of a soil that enables it 
to transmit water or air. It is estimated on the basis of 
those soil characteristics that are observed in the field, 
particularly structure and texture. The estimates in 
table 4 do not take into account lateral seepage or such 
transient soil features ns plowpans and surface crusts. 

Available water capacity is the ability of soils to hold 
water for use by most plants. It is commonly defined 
as the difference between the amount of water in the soil 
at field capaeity and the amount at the wilting point 
of most crops. 

Reaction is the degree of acidity or alkalinity of a soil, 
expressed as a pH value. The pH value and terms used 
to deseribe soil reaction are explained in the Glossary. 

Salinity refers to the amount of soluble salts in the 
soil. It is expressed as the electrical conductivity of the 
saturation extract, in millimhos per centimeter at 259 C 
Salinity affects the suitability of a soil for crops, its 
stability when used as construction material, and its 
corrosiveness to metals and concrete. 

Shrink-swell potential is the relative change in volume 
to be expected of soil material with changes in moisture 
content, that is, the extent to which the soil shrinks as 
it dries out, or swells as it gets wet. Extent of shrinkine 
and swelling is influenced by the amount and kind of 
clay in the soil, Shrinking and swelling of soils cause 
much damage to building foundations, roads, and other 
structures. A high shrink-swell potential indicates a 
hazard to maintenance of structures built in, on, or with 
material that has this rating. 
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Engineering interpretations of soils 


The estimated interpretations in table 5 are based on 
the engineering properties of soils shown in table 4, on 
test data for soils in this survey area and others nearby 
or adjoining, and on the experience of engineers and soil 
scientists with the soils of Johnson County, Southern 
Part. In table 5, ratings are used to summarize limitation 
or suitability of the soils for all listed purposes other 
than for drainage of cropland and pasture, irrigation, 
ponds and reservoirs, embankments, and terraces and 
diversions. For these particular uses, table 5 lists those soil 
features not to be overlooked in planning, installation, 
and maintenance. 

Soil limitations are indicated by the ratings of slight, 
moderate, and severe. Slight means soil properties gen- 
erally ave favorable for the rated use or, in other words, 
limitations are minor and easily overcome. Moderate means 
that some soil properties are unfavorable but can be over- 
come or modified by special planning and design. Severe 
means soil properties ave so unfavorable and so difficult 
to correct or overcome that they require major soll reclama- 
tion and special designs. 

Soil suitability is rated by the terms good, fair, and 
poor, which have meanings approximately parallel to the 
terms slight, moderate, and severe. 

Following are explanations of some of the columns 
in table 5. 

Topsoil is used for topdressing an area where vege- 
tation is to be established and maintained. Suitability is 
Affected mainly by ease of working and spreading the 
soil material, as in preparing a seedbed ; natural fertility 
of the material, or the response of plants grown on it 1f 
fertilizer is applied; and absence of substances toxic to 
plants. Texture of the soil material and its content of stone 
fragments are characteristics that affect suitability, but 
also considered in the ratings is damage that results at the 
area from which topsoil is taken. 

Sand and gravel are used in great quantities in many 
kinds of construction. The ratings in table 5 provide 
guidance about where to look for probable sources. A soil 
rated as a good or fair source of sand or gravel gen- 
erally has a layer at least 3 feet thick, the top of which 
is within a depth of 6 feet. The ratings do not take into 
account thickness of overburden, location of the water 
table, or other factors that affect mining of the materials, 
and they do not indicate quality of the deposit, 

Road fill is soil material used in embankments for 
roads. The suitability ratings reflect (1) the predicted 
performance of soil after it has been placed in an em- 
bankment that has been properly compacted and pro- 
vided with adequate drainage and (9) the relative ease 
of excavating the material at borrow areas. 

Irrigation of a soil is affected by such features as 
slope; susceptibility to stream overflow, water erosion, 
or wind erosion; soil texture; content of stones; accumu- 
lations of salts and alkali; depth of root zone; rate of 
water intake at the surface; permeability of soil layers 
below the surface layer and in the fragipan or other 
layers that restrict movement of water; amount of water 
held available to plants; and need for drainage, or depth 
to water table or bedrock. 

Drainage of cropland and pasture is affected by such 
Soil properties as permeability, texture, and structure; 
depth to claypan, rock, or other layers that influence rate 
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of water movement; depth to the water table; slope; 
stability in ditehbanks; susceptibility to stream overflow ; 
salinity or alkalinity; and availability of outlets for 
drainage. 

Pond reservoir areas hold water behind a dam or 
embankment. Soils suitable for pond reservoir areas 
have low seepage, which is related to their permeability 
and depth to fractured or permeable bedrock or other 
permeable material. 

Embankments require soil material that is resistant to 
seepage and piping and that has favorable stability, 
shrink-swell potential, shear strength, and compactibility. 
Stones or organic material in a soil are among the factors 
that are unfavorable. 

Dwellings, as rated in table 5, are no more than three 
stories high and are supported by foundation footings 
placed in undisturbed soil. The features that affect the 
rating of a soil for dwellings are those that relate to 
its capacity to support load and to resist settlement 
under load, and those that relate to ease of excavation. 
Soil properties that affect capacity to support load are 
wetness, susceptibility to flooding, density, plasticity, 
texture, and shrink-swell potential. Those that affect 
excavation are wetness, slope, depth to bedrock, and 
content of stones and rocks. 

Septic tank absorption fields are subsurface systems 
of tile or perforated pipe that distribute effluent from a 
septic tank into natural soil. The soil material between 
depths of 18 inches and 6 feet is evaluated. The soil 
properties considered are those that affect both absorp- 
tion of effluent and construction and operation of the 
system. Properties that affect absorption are permeabil- 
ity, depth to water table or rock, and susceptibility to 
flooding. Slope is a soil property that affects difficulty of 
layout and construction and also the risk of soil ero- 
sion, lateral seepage. and downslope flow of effluent. 
Large rocks or boulders increase construction costs. 

Local roads and streets, as rated in table 5. have an 
all-weather surface expected to carry automobile traf- 
fic all year, They have a subgrade of underlying soil 

aterial; a base of evavel, crushed rock, or soil material 
that is stabilized with lime or cement; and a flexible or 
rigid surface, commonly asphalt or concrete. These roads 
are graded to shed water and have ordinary provisions 
for drainage. They are built mainly from soil at hand, 
and most cuts and fills are less than 6 feet deep. 

Soil properties that most affect design and construc- 
tion of roads and streets are load-supporting capacity 
and stability of the subgrade, and the workability and 
quantity of cut and fill material available. The AASHO 
and Unified classifications of the soil material and, also, 
the shrink-swell potential indicate its traffic-supporting 
capacity. Wetness and flooding affect stability of the 
material. Slope. depth to hard rock, content of stones 
and rocks, and wetness affect ease of excavation and 
amount of cut and fill needed to reach an even grade. 


Engineering test data 


Table 6 contains engineering test data for some of the 
major soil series in Johnson County, Southern Part. 
These tests were made to help evaluate the soils for engi- 
neering purposes. The engineering classifications shown 
are based on data obtained by mechanical analyses and 
by tests to determine liquid limit and plastic limit. The 
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mechanical analyses were made by combined sieve and 
hydrometer methods. 

Compaetion, or moisture-density, data are important 
in earthwork. If a soil material is compacted at suc- 
cessively higher moisture content, assuming that the 
compactive effort remains constant, the density of the 
compacted material increases until the optimum mois- 
ture content is reached. After that, density decreases 
with increase in moisture content. The highest dry 
density obtained in the compactive test is termed mast- 
mum dry density. As a rule, maximum strength of earth- 
work is obtained if the soil is compacted to the maximum 
dry density. 


Formation and Classification 
of the Soils 


This section describes how the factors of soil forma- 
tion affected the soils in Johnson County, Southern Part, 
explains the current system of soil classification, and 
shows the results of laboratory analyses. Table 7 shows 
the classification of each soil series by higher categories, 
according to the current system. Table 8 shows physical 
and chemical data for selected soils in the survey area. 


Factors of Soil Formation 


Soil is formed by the action of soil-forming processes 
on accumulated or deposited geologic material. The five 
important soil-forming factors are relief, parent material, 
climate, living organisms, and time. The characteristics 
of the soil at any given location are determined by these 
five factors. They control the kind of soil-forming proc- 
esses and the rate at which they progress. All of the 
factors are active in the formation of every soil, but one 
factor may be dominant. 


Relief 


Relief, or lay of the land, influences the formation of 
soils through its effect on runoff, drainage, and exposure. 
Sloping or moderately steep soils on uplands, such as 
Shingle soils, form on ridges and have a thin profile 
because much of the precipitation runs off. As the slope 
decreases below the ridges, such soils as those of the 
Cushman and Briggsdale series take in more moisture, 
and they have thicker profiles than Shingle soils. The 
Fort Collins and Ulm soils formed on alluvial fans, 
and they take in most of the moisture that falls on them. 
This is reflected in the depth to which soil-forming proc- 
esses have altered the parent material. 

Relief is an important soil-forming factor along stream 
channels, Low-lying soils in many places are flooded 
periodieally. Some soils have a fluctuating water table 
and are poorly drained. Soils that form in valleys gen- 
erally receive additional moisture as runoff from adjacent 
slopes. This has occurred on Ascalon soils in some areas, 
and as a result they have a thicker, darker colored sur- 
face layer and subsoil than soils in other areas. Ascalon 
soils also receive additional moisture from snowdrifts. 

In some areas, particularly in the mountains, exposure 
affects soil formation. The north- and east-facing moun- 
tain slopes retain the over-winter snowpack longer than 
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SOIL SURVEY 


TABLE 7.— Classification of soil series by higher categories 


Series Family Subgroup Order 

Fine, montmorillonitic, mesic- - Haplustollic Natrargids --| Aridisols. 

Fine-loamy, mixed. ....... Argic Cryoborolls..- ---1 Mollisols. 

Ascalon Fine-loamy, mixed, mesic Aridic Argiustolls._ --.| Mollisols. 
Auzqui Fine-loamy, mixed... Typic Cryoborolls.. --| Mollisols. 
Baehus. 2... Fine-loamy, mixed Argic Pachic Cryoborolls. = Mollisols, 
Bankard. — Sandy, mixed, mesic Ustic "T'orrifluvents... - == isols. 
Barnum..... Fine-loamy, mixed, ealeareous, mesic -| Ustie Torrifluvents- =a Entisols, 
Barnum, sandy subsoil vari Fine-loamy over sandy or sandy-skeletal, Ustic Torrifluvents------------ Entisols. 


O1. —————— ንን ንን ን... 
Bidman... 
Big Horn 
Done. 


Burgess 
Cadoma.. 
Carnero. 
Cloud Peak 
Comnerton________ ስ ን ን HERE 
¡A ec መ saa 


A 
Er re mace NE D Ru REM 


tere. ceed accede eae 
EMbrysecees ses sexe 

Englewood 
Port 6.1.7. se usce ace ere ወን. 
EE 
Gateson 
Gaynor 
Glenberg 
Gystrum 
Harlan 
Haverson 


Fazton. - - 
Heldt- 
Indart 
Jonkinson.. 
Julesburg. ... 
o A À 
Wiese peceae seesaw ce eeceseeeseseese 


Lohsman.. 
DPS 0c ጠን ae 
TS 


Mzpwsdagt use ዱበይ ር ው ይም ውር 
So a A sus su ae 
NE 
和 让] 和 
MG. EE 


a ከስምህ gg aere ይ ከሮ ን ። 
Pokeman.. 


Redbank 
Rekop... 
Rencalson. 
Renohill. 
Tihoame. 
AMS ARA A 


_ mixed, calcarcous, mesic. 
Fineoamy, mixed. ..... 
Fine, montmorillonitic, 
Fine, montmorillonitic, 
Fine, montmorillonitic, calenreous, mesic 
Fine, montmorillonitic, mesic 
Coarse-loamy, mixed--------------------- 
Fine, montmorillonitic, mesic. 06000 0-0 050--- 
Fine-loamy, Mixed, Mesic- .0ቄ000ዓ0--- 
Loamy-skeletal, mixed 
Fine-loamy, mixed, mesic 
Loamy-skeletal, mixed, calcareous 
h ከ £ ያ H 
shallow. 
Fine-loamy, mixed, mesic----------------- 
Clayey, montmorillonitic, calcareous, mesic, 
shallow. 
Fine-loamy, Mixed. occ 
Fine, 1 
Loamy, mixed, shallow... 
Coarse-loamy, mixed, nonacid, $ 
Fine, montniorillonitio, mesic oi 
Fine-loamy, mixed, 
Fine-loamy, mixe 
Fine-l Y, d, 
Fine-loamy, mixed. 
Fine, montmorillonitic, calcareous, mesic- .... 
Coarse-loamy, mixed, calcareous, mesic- 
Fine-silty, gypsie, mesic. 
Fine-loamy, mixed, mesi 
Eine-loamy, mixed, calcareous, 


EE 


mesic, 


mixed, 6:16 nreous, me 
Loamy, mixed. 
Fine, montmorillonitie, 
Fine-loamy, mixed. 
Loamy, mixed 
Coarse-loamy, mixed, Imesic--------------- 
Fine-loamy, mixed, mesic 
Fine-loamy, mixed, calcareous, mesic .....- 
Fine-loamy, mixed, mesic 
Fine-loamy, mixed, mesic 
Fine-loamy, mixed 
Fine, montmorillonitie, calcareous, mesic... 
Fine, montmorillonitic, calcarcous, mesic_ 
Fine, montmorillonitic, mesic. ----------- 
Fine-loamy, mixed 
Fine-oamy over sandy or sandy-skeletal, 

mixed. 
Fine-loamy, mixed, mein. 
Loamy, mixed, nonacid, mesic. l2. 5.0 ll. 
Loamy-skeletal, mixed------------------- 
Clayey, mixed, ‘calcareous, mesie, shallow... 
Coarse- loamy, "mixed, calear eous, Mesic__--. 
Fine-loamy, mixed cc 
Fine, montmorillonitic, calcareous, mesie___ 
Fine-loamy, mixed E | 
Fine-loamy, mixed, mesic.... 
Coarse-loamy, mixed... 
Fine-loamy, mixed, mesie___--._----~--.-- 
Fine-loamy, mixed, mesie_..___-_ 
Fine, montmorillonitie, mesic_--- 
Coarse- loamy, mixed, caleareous, mes 
Loamy, gypsic, mesic, shallow. 
Fine, montmorillonitie, mesie...- 
Fine, montmorillonitic, mesic- ~-~- 
Fine, montmorillontic, nonacid, mesic- 
Clayey, montmorillonitic, calcareous, mesie, 


shallow. 


'Typie Eutroboralfs------------ 
Ustollic Paleargids 
Ustollic Paleargids 
Ustic Torriorthent 
Ustollic Paleargid 
Argic Crvoborolls___. a 
Ustollic Camborthids------___- 
Aridic Argiustolls. ------------- 
Typie Cryoboralfs------------- 
Torriorthentic FInplustolls...... 
Ustie Torriorthents. 2.2.2... 


Us 
Us 


ollie Haplargids 
ic Torriorthents 


Argic Pachic Cryoborolls 
Typic Cryoboralfs..... 
Typic Cryoborolls. 


Ustio ፲ or riorthents- EM | 


Typie Eutroboralfs.. 
Ustie Torriorthents 
Ustic Torrifluven 
Ustollic Camborthi 
Aridic Argiustolls_ 
Ustic Torrifluvents 
[11886 Torrifluven ts 


Lithic Cryoborolls 
Ustertic Camborthids 
Typic Cryoboralfs_ 
Lithic Cryoborolls. 
Aridic a = 


Ustic Torriorthents 2. as beta 
Aridic Argiustolls. 
Ustollie Camborthid 
Argic Cryoborolls 
Ustertic Torriorther 
Ustic Torrifluvents- 
Haplustollic Natra 
Argic Cryoborolls_ 
Typic Cryoboralfs------------- 


Ustollic Haplargids_________-.- 
Lithic Ustic Torriorthents- ---- 
Argic Oryvoborolls ooo. 
Ustic Torriorthents 
Ustic Torriorthents 
Argic Cryoborolls.. 
Ustertie Torriorthent 
Psammentic Cry obo KUCH 


Argic Pachic የ 88091 
Ustollic Haplargids... 
UstoMic Haplargids --.- 
Ustollie Camborthid 
Ustic Torrifluvents 
Ustie Torriorthent: 
Ustollic Haplargid 
Ustollic Haplargid: 
Ustic Torriorthents- 
Ustie Torriorthoents------------ 


Aridisols, 
Entisols. 
Aridisols. 
Mollisols. 
Aridisols. 
Mollisols. 
Alfisols. 
Mollisols. 
Entisols. 


Aridisols. 
Entisols. 


Mollisols. 
ላ1በ5015. 
Mollisols. 
Entisols, 
Mollisols. 
Aridisols. 
Mollisols. 
Alfisols. 
Entisols. 
Entisols, 
Aridisols. 
Mollisols. 
9111180115. 
Entisols. 


Mollisols, 
Aridisols. 
Alfisols. 
Mollisols. 
Mollisols. 
Aridisols. 
Entisols. 
Mollisols. 
Aridisols, 
Mollisols. 
Entisols. 
Entisols. 
Aridisols. 
Mollisols. 
Alfisols. 


Aridisols. 
Entisols. 
Mollisols. 
Entisols. 
Entisols. 
Mollisols. 
Entisols. 
Alfisols. 
Aridisols. 
Mollisols, 


Aridisols, 
Aridisols. 
Aridisols 
Entisols. 
Entisols. 


Entisols. 
Entisols. 
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个 ABLE 7.—Classification of soil series by higher categories—Continued 


Series Family Subgroup Order 

ST casco ssp EE cuero -al Finedoamy,; mixed: u U ===. መመ: መመ መ= Psammentic Cryoboralfs_ _ _----| Alfisols. 
| Coarse- -loamy, MiXCd በሼ ዓነ ነይና ር ን በስለው Typic Cryoborolls ooo Mollisols. 
Mixed, TORSO ci e ዜሩ ር te Lithic Torripsamments. ......-- Entisols. 

Loamy, mixed, calcarcous, mesic, shallow...| Ustic Torriorthents------------ Entisols. 
Fine-loamy, mixed, 1681. Aridic Haplustolls... ` Mollisols. 
Loamv-skeletal, mixed Aridie Argiborolls. 2-22 Mollisols. 
Slipman Fine-loamy, mixed. .... -| Boralfic Cryoborolls እን የን ውን እ401118015. 
long ergeet geet Fine-loamy, mixed -| Aquic Cryoborolls_____ Mollisols. 
Southfork aa መመመ... ----| Loamy, mixed, mesic, shallow- ---------- Ustollic Haplargids- Aridisols. 
e Ke EE Loamy, mixed, calcareous, mesic, shallow___| Ustic Torriorthents...... Entisols. 
Splitro. o Loamy, mixed... 2. 2 LL LL LLL lll LLL lll Lithic Cryoboroll8..... 2.22. Mollisols. 
Bure. s sace | Loamy-skeletal, mixed- ------------------ Lithic Cryoborolls-__-. --| Mollisols. 
Stoneham Fine-loamy, mixed, mesic "ee -| Ustollie Haplargids____.-. -.| Aridisols, 
ODS Fine-Ioamy, mixed----------------------- | Argic Pachic Cryoborolls------- Mollisols. 
Sublette Coarse-loamy, mixed------------------ -.| Argie Pachic Cryoborolls------- Mollisols. 
Sunup..... Loamy-skeletal, mixed, calearcous, mesic___| Lithic Ustic Torriorthents..---- Entisols. 
Tassel __ Loamy, mixed, calcareous, mesic, shallow...| Ustic Torriorthents.--.-------- Entisols. 
dora AMA so isp ls en een Se Coarse-loamy, mixed, mesic__-.----------- Ustollic Haplargids------------ Aridisols. 
Tolman Loamy-skeletal, mixed------------------- Lithic Argiborolls-------------- Mollisols. 
Travessilla Loamy, mixed, calcareous, Mesic- --------- Lithic Ustie Torriorthents- -..--- Entisols. 
Tripit Fine-loamy, mixed__..-..-.-------------- Argic Cryoborolls-------------- Mollisols. 
Turk Very fine, Mitic- 22222 LLL LLL cc lll. Argic Cryoborolls-------------- Mollisols. 
Ee GE Fine, montmorillonitic, mei 22.2... Ustollic Haplargids------------ Aridisols. 
Nalentbz.clamcceeenncec2llzrscceeWee-cez Mixed, MOC- ec 25፡5: she መው መመመ መ Ustic ''orripsamments---.-.... Entisols. 

Wetterhorn Fine, montimorillonitie.___ Typie Cryoboralfs. ooo Alfisols. 
UE EE Fine-loamy, mixed, Mesic- ------------~--- Aridic Argiustolls___.-.-------- Mollisols. 
Woosley Fine-loamy, mise. Argic Crvoborolls-------------- Mollisols. 
KA EE Loamy, mixed, mesic, sballow Ustollic Haplargids.--------.-- Aridisols. 
Ae EE Fine, montmorillonitic, mesic. 0060. 0ዌ:005-- Aridic Argiustolls. 22 Mollisols. 
hec A AY Fine, montmorillonitio, mein. | Ustollic Haplargids------------ Aridisols. 
天 人 Fine-loamy, mixed, miesic----------------- | Ustollic Camborthids. --------- | Aridisols. 

; : 


the south- and west-facing slopes. This is reflected in 
the kind of vegetation and in the thiekness of the soil 
profile. 


Parent material 


Parent material is the unconsolidated layer on the 
earth's surface in which soils form. The soils of this sur- 
vey area formed in a variety of parent materials (fig. 10) 
that differ in grain size, porosity, mineralogy, and other 
char acteristics. In the mountain areas the soils formed 
in residuum weathered {from granite, limestone, olive 
calcareous shale, calcareous and noncalcareous sand- 
stone, and reddish sandstone and shale. Among these are 
Burgess, Nathrop, Spearfish, and Turk soils. 

On the mesa near Mayoworth, the soils formed in sedi- 
ments of mixed origins on old alluvial fans and terraces. 
Among these are Big Horn and Wolf soils. 

Parent materials from the east flank of the mountain 
extend to the east county line. They include pure, mixed, 
or interbedded reddish-colored siltstone, hard calcareous 
sandstone, alkaline shale, noncaleareous shale, and soft 
calcareous sandstone. Among the 80118 that formed in 
these parent materials are Spearfish, Briggsdale, Cush- 
man, Lohsman, and Pugsley soils. 

In some areas of the bottom lands, the soils formed in 
mixed alluvium. Among these are the Haverson and 
Glenberg soils. In other areas of the bottom lands, the 
soils formed in reddish-colored alluvium washed from 
n red beds. Among these are Barnum and Redbank 
soils. 


In the area of Ninemile Creek, the soils formed in 
residuum weathered from sandstone, siltstone, or shale, 
but in the central part of the survey area, the Moret soils 
formed in residuum weathered from noncalcareous shale. 
Moret soils lack caleium carbonate, which is present in 
many other soils that formed in shale. Other soils in this 
area formed in mixed material. These are the Fort Col- 
lins, Kim, and Ulm soils. 

Some soils formed in residuum or alluvium derived 
from very strongly alkaline shale and are generally very 
strongly alkaline. Among these are Absted, Done, and 
Keyner soils. 


Climate 


Climate affects the kind of vegetation that grows in 
an area, the rate at which organic material decomposes, 
the rate at which minerals weather, and the depth to 
which chemical and physical changes extend in the soil. 
Areas below the mountains have warm summers, cold 
winters, and about 10 to 14 inches of precipitation an- 
nually. The mountain area has cool summers, cold win- 
ters, and about 15 to 19 inches of precipitation annually. 
Generally, as the elevation increases, temperature de- 
creases nnd precipitation increases. At Sussex the av- 
erage annual soil temperature is 52? F., the average 
annual precipitation is about 10 inches, and the ele- 
vation is 4,500 feet. At some mountain sites, the average 
annual soil temperature is 39% F., the average annual 
precipitation 1s 18 inches, and the elevation is about 
8,000 feet. 


Gros Ventre 
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Figure 10.—Relationship of some soils in the survey area to underlying geologic formations. 
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Climate influences vegetation and the kind and amount 
of materials returned to the soil, which, in turn, affect 
organic-matter content and soil reaction. In the open 
mountain areas the soils are dark colored, which indi- 
cates a cool, moist climate and the return of consider- 
able amounts of organic matter to the soil. Soils along the 
eastern boundary of the survey area are light colored. 
They formed in a warm, semiarid climate where much 
less organic material is returned to the soil than in the 
mountain arca. 

'There are differences in effective climate within broad 
climatic zones. North-facing slopes generally are cooler 
and more moist than south-facing slopes because the 
sun’s rays do not strike them as directly and moisture 
is retained longer. 

Living organisms 

Different types of vegetation remove different kinds 
and amounts of nutrients from the soil and return dif- 
ferent kinds of residue to it. Soils of the alluvial bot- 
toms, such as Glenbere and Haverson soils, have been 
influenced only slightly by the native vegetation of 
western wheatgrass, big sagebrush, and cottonwood 
trees. Soils that formed in the open mountain parks, 
such as Decross and Woosley soils, have a dark-colored 
surface layer that in many places is quite thick because 
of the kind of materials returned to the soil. Soils that 
formed in the mountains under pine or spruce cover, 
such as Cloud Peak and Dell soils, have a thin, dark- 
colored surface layer and a leached subsurface layer. 
These leached layers are neutral to moderately acid 
because of the chemical changes brought about by a 
forest litter of pine needles. 

Animal activity also affects the formation of soils. 
Burrowing animals, such as rodents, badgers, and prairie 
dogs, dig into the soil and mix the materials of various 
horizons. Earthworms are also responsible for the mix- 
ing of soil materials. In some areas such animals as 
prarie dogs destroy all the vegetation around their 
burrows. This destruction affects soil formation and also 
increases the hazard of erosion. 


Time 


'The length of time that soil materials have been in 
place 1s an important factor in soil formation. The kinds 
and distinctness of horizons depend, in part, on the 
length of time that the other soil-forming factors have 
been active. The soil materials along stream channels 
have been in place a relatively short time. Soils that 
formed in material along stream channels, such as those 
of the Barnum and Flaverson series, show little or no 
change from the original soil material. On some alluvial 
fans where soils such as those of the Kim and Zigweid 
series have been in place longer than soils along stream 
channels, indistinet horizons have formed in places. Soils 
of the uplands, such as those in the area of Ninemile Creek 
and Fourmile Creek, have formed on old.land surfaces. 
Among these are the. Briggsdale and Renohill soils that 
have physical and chemical properties that reflect the full 
impact of soil-forming processes. Big Horn soils formed 
on old high terraces and also show.a high degree of physi- 
cal and chemical change. I 
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Classification consists of an orderly grouping ot Soils 
according to a system designed to make it easier to 
remember soil characteristics and interrelationships. 
Classifieation is useful in organizing and applying the 
results of experience and research. Soils are placed in 
narrow classes for discussion in detailed soil surveys 
and for application of knowledge within farms and 
fields. The many thousands of narrow classes are then 
grouped into progressively fewer and broader classes 
In successively higher categories, so that information 
can be applied to large geographic areas. : 

Two systems of classifying soils have been used in the 
United States in recent years. The older system was 
adopted in 1938 (2) and revised later (5). The system 
currently used by the National Cooperative Soil Survey 
was developed in the early sixties (7) and was adopted 
in 1965 (4). It is under continual study. : 

'The current system of classification has six categories. 
Beginning with the most inclusive, these categories are 
the order, the suborder, the great group, the subgroup, 
the family, and the series. The criteria for classification 
are soil properties that are observable or measurable, 
but the properties are selected so that soils of similar 
genesis are grouped together. The placement of some 
soll series in the current system of classification, par- 
ticularly in families, may change as more precise in- 
formation becomes available. 

"Onpgn.— Ten soil orders are recognized. ‘The differ- 
entiae for the orders are based on the kind and degree 
of the dominant soil-forming processes that have taken 
place. Each order is named with a word of three or 
four syllables, ending in sol. An example is Mollisol. 
. Susorber.—Each order is divided into suborders, 
based mainly on properties that influence soil genesis and 
that are important to plant growth. In some cases they 
reflect what seems to be the most important variables 
within the orders. The names of suborders have exactly 
two syllables. The last syllable indicates the order. An 
example is Boroll (Bor, meaning cool, plus oll, from 
Mollisol). 

GnEAT GROUP. 一 Soil suborders are separated into great 
groups on the basis of close similarities in kind, arrange- 
ment, and degree of expression of pedogenic horizons, 
Soll moisture, and temperature regimes, and in base 
status. The names of great groups have three or four 
syllables and end with the name of a suborder. A prefix 
added to the name suggests something about the proper- 
ties of the soil. Àn example is Cryoboroll (Cry, meaning 
cold, plus boroi the suborder of Mollisols that are in 
cool or cold climates). 

Suncrour.—Great groups are divided into three kinds 
of subgroups: the central, or typic, concept of the great 
groups (not necessarily the most extensive subgroup); 
the intergrades, or transitional forms to other orders, 
suborders, or great groups; and extragrade subgroups 
that have some properties that are representative of the 
great groups but do not indicate transitions to any other 
known kind of soil. The names: of subgroups are derived 
by placing one or more adjectives in front of the name 
of the great group. The adjective Typic is used for the 
subgroup that is thought to typify the great group. An 
example is Typie Cryoboroll.: 
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Famity.—sSoil families group within a subgroup those 
soils that have similar enough physical and chemical prop- 
erties that responses to management and manipulation for 
use are nearly the same for comparable phases. Among 
the properties considered in horizons of major biological 
activity below plow depth are particle-size distribution, 
mineralogy, temperature regime, thickness of the soil 
penetrable by roots, consistence, moisture equivalent, 
slope, and permanent cracks. A family name consists of 
the name of a subgroup and a series of adjectives. The 
adjectives are the class names for particle size, miner- 
alogy, soil depth, and other characteristics that are used 
as family differentiae. An example is Typic Cryoborolls, 
loamy, mixed, shallow. 

Srertes.—The series consists of a group of soils that 
formed in à particular kind of parent material and have 
horizons that, except for texture of the surface layer, 
are similar in differentiating characteristics and in ጺ!- 
rangement in the soil profile. Among these characteristics 
are color, texture, structure, reaction, consistence, and 
mineralogical and chemical composition. The names are 
place names taken from the area where the soil is first 
defined. An example is Devoe series, 


Laboratory Analyses 


Table 8 shows the result of laboratory analyses of 
various samples taken from selected soil profiles and from 
selected horizons of certain soils. The samples were ana- 
lyzed and the determinations made by the Soil Survey 
Laboratory, Soil Conservation Service, Lincoln, Nebraska. 
Results are reported for the fine-earth fraction, in which 
the particles are less than 2 millimeters in size, unless 
otherwise indicated. Dashes indicate that no analysis 
was made or that analysis was made but nothing was 
found. 

In the following paragraphs, the analyses are briefly 
described. The analyses were made according to pro- 
cedures outlined in Soil Survey Investigations Report 
No. 1 (8), and the method used for each analysis is in 
parentheses nt the end of each paragraph. 

Partiele-size distribution 18 the amount of various soil 
separates. The percentages for particles that are less than 
2 millimeters in size. After organic matter was destroyed, 
the sand fraction was determined through sieving, and 
the silt and clay fractions were determined through 
sedimentation. (Method 3A1). 

Reaction was determined by measuring the pH (hy- 
drogen ion concentration) with a glass electrode in a 
1:1 soil-water suspension (Method 8C1a). . 

Organic carbon is the amount of carbon in organic 
matter. Most organic matter contains about 58 percent 
carbon; therefore, the percentage of organic carbon mul- 
tiplied by 1.72 results in the percentage of organic mat- 
ter. Organie carbon was determined by wet combustion 
(Method 6A1a). 

Carbonate as CaCO, refers to calcium and magnesium 
carbonate (limestone) expressed as caleium, carbonate. 
This was determined by treatment with hydrochloric 
acid and measurement of the amount of CO, formed in 
a manometer (Method 6E1b). I 

Extractable bases are the basic cations (calcium, mag- 
nesium, sodium, and potassium) held by the soil. In 
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table 8 they are expressed in milliequivalents per 100 
grams of soil. The amounts were determined by measuring 
the amount of basie cations in the ammonium acetate 
solution used to saturate the soil in the cation exchange 
capacity determination. Carbonates, if present, may be 
dissolved in this analysis (Method 5Bia). 

Cation exchange capacity is the ability of the soil to 
hold cations, In this table 1t is expressed in milliequiva- 
lents per 100 grams of soil. It was determined by saturat- 
ing the soil with an ammonium acetate (pH 7.0) solution 
and measuring the amount of ammonium retained 
(Method 5A1a). 

Extractable acidity is the acidity, mainly in acid 
aluminum compounds, of the soil expressed in milli- 
equivalents per 100 grams of soil. I£ was measured by 
extracting acidity with a triethanolamine solution of 
pH 8.5 (Method 6H1a). The sum of extractable bases 
and extractable acidity generally is slightly larger than 
the cation exchange capacity (NELO Ac). 

Base saturation is the sum of bases expressed ns a 
percent of the cation exchange capacity, as specified. 

Bulk density, one-third bar, is the weight in grams 
of a unit volume, in eubie centimeters, of undisturbed 
soil. Bulk density is determined from the volume of the 
soil elod used for water content at one-third bar (Method 
4A 1d). 

Coeffcient of linear extensibility is a measure of the 
swelling of a soil on wetting. It is the ratio between the 
length of a moist soil clod and the length of a dry one 
(Method 4D1). | 

Water content, one-third bar, is the amount of water, 
in percent, held by the soil against a pressure of one- 
third bar (5 pounds per square inch). The water content 
at one-third bar approximates field capacity if under- 
lying horizons do not contrast greatly in texture or 
otherwise restrict water movement. One-third bar water 
retention is measured by equilibrating undisturbed soil 
clods in a pressure cooker apparatus (Method 4B1c). 

Water content, 15 bar, is the amount of water held by 
the 801] against a pressure of 15 bar (220 pounds per 
square inch). This water generally eannot be used by 
crops. Fifteen-bar water retention is measured in a pres- 
sure membrane apparatus on crushed samples (Method 
4B2). 

All of the soils in this survey area are described in 
the section *Descriptions of the Soils." Some variations 
exist in depth and horizon designation between the rop- 
resentative profile and the laboratory data shown in table 
8. ''hese variations are normal, because many of the sam- 
ples were taken a£ sites other than the type location. 

Additional laboratory data for Fort Collins, Glenberg, 
Haverson, Kim, Renohill, Stoneham, Terry, and Ulm 
soils are published in Soil Survey Investigations Report 
No. 8, Soil Conservation Service, U.S. Department of 
Agriculture. These soils were sampled at places outside 
the survey area. 


General Nature of the Area 


In 1864, when the Bozeman Trail was established, set- 
tlers began moving into and through the survey area, and 
in 1865 the Army established Fort Conner, later named 
Fort Reno, on the Powder River. The location of this fort 
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was down the Powder River from the present community 
of Sussex. 

The original name for the area was Pease County. 
It was changed to Johnson County in 1879, and the 
charter for the town of Buffalo, the county seat, was 
approved in 1884. The town of Kaycee was est tablished 
in 1887; its name was derived from the old “KO” Ranch. 

The area became the headquarters for many owners of 
large cattle herds, and many homesteads were taken up. 
During the period 1890 to 1895, the influx of people into 
the area forced the ranchers to fence what had been open 
range and to file for irrigation rights along the main 
streams. From 1915 to 1920 many homesteads * were taken 
up in the area of Ninemile Creek and Fourmile Creck, and 
the homesteaders were fairly successful until the late 
1920's. 

At present, farming in the southern part of Johnson 
County is centered around the raising of livestock. There 
is about 1,156,085 acres of range, 35, 152 acres of wood- 
land, 17, 482 acres that is irr igated, 4, 472 acres of dryland 
Crops, and 9,784 acres used both for woodland and range. 
The range is used to graze cattle, sheep, horses, and a 
small herd of buffalo. Many ranches have summer range 
on private, State, or Federal lands on the southern end 
of the Big Horn Mountains. Range 15 generally grazed 
from late “April through No vember or early December, 
but some ranches use the range the year round and 
supplement the feed for livestock with concentrates in 
winter and spring. 

The irrigated areas are used mainly for the hay and 
small grain that supplement liv estock feed, but some 
produce an and grain as cash crops. The principal hay 
crops are alfalfa and bromegrass, and the small grains 
are barley and 0818. On a few ranches corn 18 grown for 
ensilage. Irrigated pasture is used to graze livestock in 
summer. 

Data from the Johngon County ASCS Office in Buffalo 
indicate that, of the 4,479 acres in the dryland area, 792 
acres was farmed in 1969. The principal crop is spring 
wheat that is used partly as a cash crop but mainly for 
livestock feed. Other uses of dryland areas are hay, tame 
pasture, and fallow. 

The county seat, Buffalo, is in the northern part of the 
county, In the southern part are the towns of Kaycee 
and Linch. According to the 1970 census, Kaycee has 
a population of 272, and Linch, a population of 300. 
Other community centers are Barnum, Mayoworth, and 
Sussex. 

Among the industries in the southern part of Johnson 
County are. many oilfields, many pits west and south of 
Kaycee where bentonite is mined, and a few sawmill 
operations that work the timber stands in the Big Horn 
Mountains, i 

Transportation is available through airline connections 
in Casper and Sheridan and railronds that provide for 
shipping of freight or livestock at Casper and Clearmont. 
Incoming or outgoing freight is also shipped by private 
or commercial trucking. The area is served by an Inter- 
state Highway, which runs north and south, and a U.S. 
Highway that parallels the Interstate. Oiled State high- 
ways run west from Kaycee to Barnum, northwest from 
Kaycee to Mayoworth, east from Kaycee to Sussex, and 
southeast from Sussex to Linch. 
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Geology * 


Johnson County, Southern Part, is along the east 
flank of the Big Horn Mountains and extends out onto 
the floor of the Powder River Basin to the cast. The Big 
Horn Mountains are anticlinal in geologic structure, al 
the Powder River Basin is synclinal. The formation of 
this range and basin occurred during the Rocky Mountain 
orogeny Pat the close of Cretaceous time. The Cretaceous 
and older rock beds are folded and have been exposed by 
erosion along the flank of the Big Horn Mountains. The 
flat-lying Wasatch Formation of Te tiary age occupies 
the floor of the Powder River Basin in the eastern half 
of the survey area. The core of the Big Horn Mountains 
consists of Precambrian igneous rocks. The sedimentary 
rocks, which consist of d olomite, limestone, sandstone, and 
shale and which are exposed along the flank of the moun- 
tain, represent all the geologic ages from Cambrian to 
Tertiary, except the Silurian. Figure 10, page 144, shows 
a cross section of the area and the geologic formation. 


Climate * 


Johnson County, Southern Part, is in the north-central 
part of Wyoming. lts western border lies along the 
summit of the Big Horn Mountains. Elevations in this 
&rea range from 8,000 to 9,000 feet. A few miles to the 
north, the Big Horn Mountains rise to elevations of more 
than 19,000 feot, culminating at Cloud Peak, elevation 
13,175 feet, The Big Horns occupy the western one- -fifth 
of this area. East of the Big Horns are rolling grasslands 
that have elevations of about 5,000 feet. The “South Fork 
of Powder River enters the survey area at about the 
midpoint east and west and flows generally in a north- 
northeast direction. It is joined east of Kaycee by the 
Middle Fork and North Fork of the Powder River, 
which flow from the Big Horns. 

Precipitation generally is the result of frontal weather 
systems and weather activity in upslope areas during 
winter and of thermal EE during summer. The 
survey area is in the latitude of pr ovailing westerlies. 
The numerous mountain ranges between this area and 
the West Coast, especially the Big Horns, form an effec- 
tive barrier to moisture. This survey area also receives 
cold air from Canada because there are no mountains 
to the north to halt its passage southward. Most of the 
cold air masses do not stay for more than 3 days because 
the prevailing winds, which are westerly, and the relief, 
which is generally downslope toward the east, tend to 
force the cold air out. As westerly winds move down- 
slope and as the aceompanying air warms by compression, 
winter temperatures are greatly modified. In grassland 
areas, the climate 18 classified as semiarid. 

In Johnson County, Southern Part, there is a wide 
range between temperatures in summer and those in 
winter and between the maximum and minimum temper- 
atures each day. These differences are a result of the high 
elevation and dry air, which permit rapid incoming and 
outgoing radiation and the passage of both warm and 
cold air masses. Cold air outbreaks from Canada gen- 


5By Jons W. McLELLAN, geologist, Soil Conservation Service, 
Casper, Wyoming. 

5ኸ» JorN D. Avyea, State climatologist for Wyoming, 
Weather Service, U.S. Department of Commerce. 
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TABLE 8.—Physical and chemical 


[Analysis made at Soil Survey Laboratory, Soil Conservation Service, Lincoln, Nebraska. 


Particle-size distribution 
Coarse 
Depth frag- Very . Very 
Soil, sample number, and sample location | Horizon | from ments | coarse | Medium| Fine fine Silt Clay 
surface | (75-2.0 und sand sand sand (0.05— («0.002 
mm.) coarse (0.5- | (0.25- | (0.10- 0.002 mm.) 
sand | 0.25 | 0.10 0.05 mm.) 
(2.0-0.5 | mm.) mm.) mm.) 
mm.) | | 
Percent of 
Absted very fine sandy loam: Inches | whole soil 
S66- Wy 0-10-12; NWMSW!HA sec. 4, | B2t 4-8 (1) 0.3 0.3 6.5 21. 6 27.5 43. 8 
T. 44 N., R. 80 W. B31 8-13 |-------- .3 . d 4.7 20. 6 39. 2 949 
C2 28-32 | 2- 4 2 8.2 31. 0 36. 5 23. 7 
Bachus loam: _ _ a . 
S07-Wyo-10-8; NEA4NEA4 sec. 29, | All 0-3 10 5.7 4 8.5 15. 7 8.4 43. 5 18.2 
T. 45 N., R. 85 W. A12 3-6 10 5.0 7. 0 13, 2 8.9 47.2 18. 7 
Bl 6-12 10 5.1 6.7 | 12. 3 9.4 47. 6 18.9 
B21t 12-16 10 5.9 7.5 | 13.6 100 43. 3 19. 7 
13220 16-26 15 6.8 8.2 14. 4 10.3 38. 1 22.2 
Big Horn loam: | _ 
S66-Wyo-10-9; NMWHNWM sec. 4, | B21t 5512. cesse 1 3 4.5 19.8 33.3 42.0 
ፐ 45 N., R. 82 W. 
Briggsdale fine sandy loam: 
$66-Wyo-10-11; SWWSWH sec. 29, | B21t 8-12 |........ 2 7 12.4 27.2 24 5 58. 0 
T. 45 N., 80 W. 
Cloud Peak loam: 
67-Wyo-10-10; SW! SWM sec. 23, | All 0-1 ዕነ .5 .5 1.5 11.8 64. 3 21.3 
T. 45 N., R. '85 W. A12 1-3 Di . Ü .3 1.6 12,2 65.7 19. 7 
A2 3-5 Wl .4ፏ EI 1.6 14.1 66. 1 17.4 
DA 5-8 1 .4ፏ 2223 1.6 12.4 55.9 29.3 
13216 8-13 3 .8 .3 1.6 13.0 45. 5 38.8 
IIB22t 13-20 55 | 1.6 .4 36 20 4 46. 5 28.5 
11B3 20-33 55 2.5 of 4.4 19.0 49. 3 24.1 
Dell loam: 
S66-Wyo-10-5; WAS WA sec, 23, T. | 820 11-17 G) ,8 .8 1. 6 12. 7 45.1 40. 0 
45 N., R. 85 | | 
Fort Collins fine sandy loam: | 
$66-Wyo-10-10; NWXSIZM sec. 25, T. | B21t 4-9 (1y s Ti 30. 1 22.2 23.4 23.0 
45 N., R. 82 W. 
Kim loam: 
S69-Wyo-10-1; NEWSW sec. 10, T. | Al 0-3 (1) 3 E 11.4 26. 2 38.6 23.1 
43 N., R. 78 W. Cl 3-10 (1) 4 .5 10. 5 24,3 40 3 23. 9 
C2 10-21 (1) 6 .4 8 22. 6 42.1 25. 6 
Clea 21-34 (1) 3 -3 11.5 | 244 39. 4 23.8 
C2ca 34-45 (1) 4 6 12.3 26. 3 39.5 20. 9 
Mathers loam: 
S67-Wyo-10-1; SWMSWM sec. 24, T. | All 0-3 10| 248 5.3 6. 6 8. 6 46. 2 10. 6 
47 N., R. 85 W. A12 3-6 15 81.9 5.9 Tel 6. 6 40. 3 8.1 
A2 6-9 25 35.8 8.1 9.5 6.8 32. 7 7.1 
B&A 0-12 25 32. 1 10.8 12. 9 7.4 17.4 19. 4 
B21t 12-20 20 54 9 10.8 12.4 6.5 ጺጌ 27.4 
13221 20-26 28 52.9 11.1 1.7 46 6. ¢ 12.3 
B3 26-89 30 54. 7 10.4 12. 8 5.0 6.0 11.1 
CI 39-49 27 65. 8 9.5 10. 5 3. 5 Del 5.8 
C2 49-61 29 50.2 9.9 11,3 5.0 68 11.1 
C3 61-72 34 51. 2 12.2 16. 0 6.5 6. 6 7.0 
Shingle loam: | 
SE ; NW4NW sec. 21, T. | Clea 2-6 |. .... 3 4 102 30,7 36, 8 21.6 
45N,R.8 W. (268 6-9 Il 1 8.0 27.7 41.5 22.5 
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data for selected soils 


Dashes indicate that analysis was made, but nothing was found] 


Extractable bases Water content 
Cation Base Coeffi- 
Reaction Organic | Carbon- exchange| Ex- | satura- | Bulk | cient of 
H;0 1:1 | carbon | ate as capac- | tract- tion density [linear ex- 
CaCO; ity able NH.O | 1/3 bar | tensibil- 
NH4O | acidity Ac. ity 
Ca Mg Na K Ac. 1/3 bar | 15 bar 
Meg.[100 | Meg.[100 | Meg.[t00 | Meg.[100 | Meg.[100 | Meg./100 
pH Percent Percent qm. of soil | gm. of soil | gm. of soil | gm. of soil | gm. of soil | gm. of soil Percent Gan Jee, Pereent Percent 
?8.4 0.7 2 14, 12, 2 48 ) 人 15. 
BIB Wee aan 2 7 9.8 9.5 4.4 oo PUER EE ee Oe AO PAE 23.1 13.2 
*5 [Lesen 3 8.0 6.8 4.6 .4 18:0 | 2222-2 መመመ መጨው:መጩ 1.51 0:08. sa ¿s sss 8.6 
5.4 5.1 13.9 2.6 I 1.3 24. 0 13.6 75 1, 20 03 23.1 10, ፋ 
5.4 2.2 9.0 2.2 sE LO 18.3 11.7 67 1.21 02 23.9 8.6 
5.2 1.1 6.2 2.1 .1 .6 14.6 10. 3 62 1.19 01 16.8 7.9 
5.0 .0 5.7 2.0 fe? 4 14.4 10. 6 57 下 | 8.1 
4.9 . 6 6.8 2.5 id 3 17. 0 12. 6 57 1. 38 01 18.3 9.4 
7.0 9 Q) 12.9 11, 1 1 1. 1 六 本 | 14.4 
7.4 7 (Q) 15.5 8.7 3 7 KI E ር ከመ |: መው 13.1 
5.6 19. 43.1 8.7 .1 6 60. 0 25.5 8ፀ A ፍመ መመመ 48.5 
5.9 4 20. 9 4.6 .1 8 29.9 12.6 89 1.25 02 28. 0 18. 2 
6.0 1. 9.7 3.4 sl ይ 15.9 7.2 86 1. 86 01 25.2 19.0 
6.2 1. 13.0 6.6 el 7 22.3 6.4 91 1. 25 03 26, 2 17, 5 
7.0 1. 19. 5 31.7 .1 9 31. 7 5.7 100 1. 27 06 28.2 22.1 
7.4 1. 18.5 8.5 Sal 6 26. Neha eee sete PO E 17.3 
1.5 1. 15.1 8.4 1.1. 5 24.0 d A see oe 1:50: ere eieiei ste 15.6 
6.0 j---.-.-- 1 18. 0 9.4 1 8 A A E eR 16.9 
7.4 7 @) 14.6 6.7 () 6 E D EE E, PAE PEO AR 9.5 
8.1 3 2 8.0 
7.0 4 2 1.5 
8.3 3 2 7.6 
8.5 4 3 ጺ 1 
ጺ4 8 2 69 
5.3 3.7 |-------- 7.3 1.3 sl 7 16.9 15.6 56 1. 16 02 24 0 6.2 
6.5 lara 4,3 . 9 aL .4 9.0 5.8 63 1. 55 01 22.4 4.3 
5.4 see lesa seet 3.4 1.0 eh .2 6.7 4.2 70 L3 las 19. 1 3.2 
5.2 "s MEN NE: 8.3 2.9 m A 14. 4 4.8 81 和 7. 3 
,4 |-- 18. 3 7. 0 .1 e H 29. 8 5.4 89 1. 60 01 18.3 19 8 
5. 1 SC llas 9.3 3.4 .1 .4ፏ 13.8 43 80 ው መመመ sss ወ መጅ 3 was 46 
5.3 En WEE 10. 1 3.5 .1 E 15. 6 2.8 | 6.6 
5.3 pb. "Eege TT 2.7 .1 . 3 11.3 2.3 96° A A ÁO 3.6 
5.6 CN s 7. 9 3.8 .1 .à 15.8 3.0 AAA A ዓው as 5.4 
5. 6 X sasssspes 7.0 2.3 .1 E 10. 0 2.4 GE E E 98 
7.9 1.4 2 16.1 2.2 1 5 9.2 
81 1.0 5 15, 3 3.1 4 .ፏ 9.9 
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TaBe 8.—Physical and chemical 


Particle-size distribution 
Coarse 
Depth frag- Very Very 
Soil, sample number, and sample location | Horizon | from ments | coarse | Medium | Fino fine Silt Clay 
surface | (75-2.0 and sand sand | sand (0.05— («0.002 
mm.) coarse (0.5— (0.25- | (0.10- 0.002 mm.) 
sand 0.25 0.10 0.05 mm.) 
(2.0-0.5| mm.) mm.) min.) 
mm.) 
| 
ercent 0) H 
Splitro sandy loam: Inches ht ak .. | 
S67-Wyo-10-0; NEMNIE sec. 30, T. | All - 107 15. 5 22. 6 6.6 31.4 13.1, 
45 N., R. 85 W; ለ12 4-10 10 6. 9 12. 6 22. 4 8.2 35. 6 14.3 
C 10-17 10 VES 13.8 23.1 7. 6 34.2 13.5 
| 
Stoneham sandy loam: 
S69-Wyo-10-7; NWASEM sec. 25, T. | B2t 4-9 |.......- .2 1.5 25.1 19.3 28. 7 25.3 
45 N., R. 82 W. 
Turk clay loam: 
67-Wyo-10-0; NEWNEY sec. 28, | Al 0-8 10 2.7 ;9 3.6 9.9 46. 9 36. 0 
T. 45 N., R. 85 W. Di 3-7 10 1.7 .4 1.7 | 5.8 30. 5 60. 3 
Bat 7-12 5 1.3 .4 1... 3.6 25.4 67. 6 
B3lca 12-18 5 1.5 1. 0 3.0 4. 1 28.1 61.2 
133208 18-32 5 1.8 1.1 3.9 5.0 38.7 49. 2 
Cea 32-37 |........ 1.1 .2 . 7 71 58. 9 31.9 
Valent loamy sand: 
S66-Wyo-10-13; SEMSE! sec. 16, | Cl 11-23 LL... 3.1 19.0 46. 2 16. 0 8.8 6.9 
T. 45 N., R. 78 W. | 
Woosley loam: 
S67-Wyo-10-13; NWYNE' sec. 0 | All 0-2 10 1.2 1. 0 6.8 13. 2 51.4 25.5 
T. 45 N., R. 84 W. A12 2-6 10 Y 1.2 5.3 12. 4 52. 0 27.5 
B11 6-10 10 ,0 11 4.6 | 13. 5 49. 8 30. 1 
B2t 10-17 10 ME .8 3.3 14.6 53.8 27.0 
3308 17-25 10 2.0 1.0 3.65 16.0 52.8 24. 7 
Clca 25-40 oo 2.8 3.0 6.0| 13.1 46. 5 28.7 
Worf loam: 
S69-Wyo-10-4; NW4 NW sec. 21, | Al 0-2 () .4 m 11.7 | 31. 2 39. 6 16.3 
T. 45 N., R .80 W. 1325 2-7 () .4 .8 70. 248 39. 6 27. 9 
B3ca de LT 14.5.5 «3 . 2 2.8! 16.0 54.4 20.5 


1 Trace, 
? Exchangeable sodium percentage is 13. 
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data for selected soils—Continued 
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Reaction 
HO 1:1 


pH 


Cx Est 25 
- 


90 go SI g 
0 NO —> oo 的 


መ-፤ጮዎጮዎሯ 
መ po ሮጋሽ b O 


፲ 
7. 6 
8 


Extractable bases 
Cation Base Coeffi- 
Organic | Carbon- exchange] Ex- satura- | Bulk | cient of 
carbon | ate as capac- | tract- tion density [linear ex- 
CaCO; ity able NH,O | 1/3 bar | tensibil- 
NH.O | acidity Ac. ity 
Ca Mg Na K Ac. 1/3 bar 
Mey.[t00 | Meg./100. | Meg.[100 | Meg.]100. | Meq.J100 | Meg.]100 
Percent Percent gm. of soil | gm. of soil | gm. of soil | gm. of soil | gm. of soil | gm. of soil Percent Gm.[cc. Percent 
Seege 41 1. 0 E 0.8 11. 1 8.3 5: 1. 28 0. 01 š 
ld tese 4.4 1.4 0.1 .5 11.9 1.2 54 1. 35 . 01 21.9 
e Eins 4. 5 1.1 l .4 11.7 11.6 44 1.26 .01 21.4 
.8 (0) 19.5 8.3 .1 .6 PS E M DNE Ee PE cun] tnn PP HE 
D. masses 19. 4 4.7 EN 2.9 25. 7 5.1 105 1. 01 05 31. 9 
2.0 () 15.8 7.9 .1 3.1 27.7 46 97 1. 33 04. 23. 9 
1.4 1 13, 4 10.1 .2 3.1 27.8 legends 1. 40 07 27.0 
.8 10 10.9 9.9 .4 2.2 20:2. AS PA 1. 50 06 24. 6 
.4 24 7.8 10, 9 1.1 1.4 rE qn. 1. 60 05 21.3 
.8| 37 6.3 7.9 1.1 .8 AP E, E PR E 
Bee AS 27.6 5.6 .1 1.7 38.2 13. 6 92 . 83 05 53.8 
OO EE 23.2 6.0 sl .9 31.4 7.9 96 1. 04 04 36.1 
2.2 Di 22. 0 7.6 .1 uM 30. 4 6.0 100 1. 14 04 30. 3 
1.7 1 17.2 69 .1 .6 29. 2 3. 6 |.:-55----- 1.21 03 29.5 
1.0 16 17. 1 5.7 .1 «B 21.3 do A 1. 30 .02 25.8 
.6 52 12.7 7.9 .1 .4 IR E EE 1. 28 02 27. 5 
1.3 ዕ 9.6 3.1 m £8 | 
1.2 2 18.9 4.6 .2 .9 PA e A AA Sona 1. 39 04 16.6 
7 11 13,8 5.1 .9 .6 17:8. |RSS ወ በ E eere 


3 Exchangeable sodium percentage is 18. 
4 Exchangeable sodium percentage is 16. 


850--455---ፐ5--- -11 


Water content 


18 bar 


Percent 


T. 
7. 


02 20 


10, 2 


to 
NE 
ኡ O Qn 52 ርዕ ኮጋ 


= 
= 
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erally do not last long, because their path is usually 
southeasterly in these latitudes; consequently, the survey 
area 18 in the western edge of the cold air mass for a 
limited period of time. This survey area is subject to 
abrupt, sometimes large changes in temperature as well 
as in other weather features. 

Table 9 gives temperature and precipitation data; 
table 10 shows probabilities of specified low temperatures 
in spring and fall; and table 11 gives evapotranspiration 
and precipitation data. 

Somo extremes not shown in table 9 are a high tem- 
perature of 98? in September 1940 and a low temperature 
of 51? below zero on February 19, 1905. Because there 1s 
rapid cooling from radiation at night and from cold 
air outbreaks from Canada, freezes late in spring and 
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early fall are fairly common. Table 10 shows that the 
average last occurrences of 82° F. and 28" F. in fall are 
September 13 and 24, respectively. This gives an average 
growing season of 106 days between temperatures of 
82? in sprmg and fall and 132 days between tempera- 
tures of 58*, Table 10 also shows that in only 20 percent 
of the years would the temperature at Kaycee in spring 
be expected to drop to 32% or lower after June 8 or to 
98? or lower after May 23; and that in fall be expected 
to drop to 32% or lower before September 2 or to 28? 
or lower before September 13. 

The normal pattern at Kaycee shows that precipitation 
is lightest in the period December through February, 
increases to a peak in the last half of May and the first 
half of June, decreases rapidly in amount from the last 


TABLE 9.— Temperature 


[Based on records kept at Kaycee, elevation 


Temperature 

Two years in 10 will have Average number of 

at least 4 days with— days with— 

Month | 
Average | Average Average 
daily daily monthly Maximum Minimum Maximum 
maximum minimum temperature | temperature temperature of 一 
equal to or | equal to or . 
higher lower 
than— than— 90? and 32? and 
above below 
= | 
oF. ° P, ? p. BUE equ 

本 37.4 5T 21.6 55 21 0 10 
February..-..i-.2-2.-2cees2ss2ee eee ም 41.0 11.0 26.0 58 —9 0 7 
45.3 16.7 31. 0 65' —4 0 5 

57 8 27. 9 42.9 75 16 0 Q) 

67.3 37. 5 52.4 83 27 10) 0) 
76.5 44. 5 60.5 | 91 34 3 | 0 
87.8 50.8 69. 3 97 42 14 | 0 
August------------------------------- 86. 6 48. 4 67.5 06 39 13 | 0 

September---------------------------- 7ኳ 3 39. 1 57.2 91 28 3 ቦነ 

Octobr- cssc aarne a ai e 64.7 29.3 47.0 | 81 18 0 Q) 
November. ee u sc ት ዓዓ. se 48. 1 17.2 32.7 | 66 一 8 0 4 
December. ን ዐን ም ር ን..፡፡ 40. 8 10,0 25, 4 56 —12 0 7 
EE 607 28.2 A ወመ 33 33 


1 Less than half a day. 
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half of June to ዜ low in August, increases again to a 
secondary peak in September, 'and then decreases to the 
minimum in winter. Normally, at Kaycee 4.1 inches, or 
about 35 percent, of the annual precipitation falls "be- 
tween dates in spring and fall when the temperature 
is 82^, and 5.9 inches, or about 51 percent, falls between 
the average dates in spring and fall when the tempera- 
ture 18 28%, The greatest precipitation measured in any 
1 month in Kaycee was 6.12 inches during June 1964 
&nd the least was only a trace that was recorded for a 
period of several months. Kaycee's greatest 1-month 
snowfall was 32.4 inches, during April 1955. 

Sunshine is quite abundant in the Survey area, and 
only a few days during the year are without some sun- 
shine. The duration of sunshine in the survey area is not 
recorded on Weather Service instruments, but it is es- 
timated to average about 65 percent of possible sunshine 


and precipitation data 
4,660 feet, for the period 1941 to 1967] 
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on an annual basis and ranges from about 55 percent in 
winter to about 75 percent late in summer. 

Relative humidity is comparatively low during the 
year, and it is estimated to average about 60 percent. 
it ranges from about 70 percent in December to about 
47 percent during August. The average daily ranges 
during midwinter are estimated to be 75 percent in early 
morning and 60 percent in the heat of the day, and 
during midsummer 60 percent in early morning and 80 
percent in the heat of the day. 

Winds are estimated to average about 8 to 10 miles 
per hour annually and range from an hourly speed of 
about 10 to 12 miles per hour during spring to an hourly 
speed of 7 miles per hour late in summer. Daytime winds 
are typically stronger than nighttime winds, and occa- 
sional storms can bring brief periods of high winds that 
gust to more than 75 miles per hour. 


Temperature—Con. Precipitation 
Average number of One year in 10 Snow and sleet 
| days with—Con. will have— 
| Average 
number 
Minimum Average Maximum of days 
temperature of— total daily with 0.10 
Less than— Average Masimum Maximum inch 
total monthly daily or more 
32% and 0* and 
below below 
Inches Inches Inches Inches Inches Inches Inches 
of snow of.snow of snow 
31 10 0.40 0. 58 0. 05 0.70 7.0 24.2 8.1 1 
28 6 ,92 .40 , 04 66 6.0 20.9 8.7 1 
30 3 .61 . 56 .18 1. 20 6.4 14.5 5.1 2 
21 的 1. 56 1. 52 . 60 2. 98 6.4 32.4 | 22.0 4 
7 0 1.07 1. 60 .91 | 8. 54 2.8 17. 6 11.7 6 
1 0 2. 20 3. 62 . 79 4. 24 .1 1.4 1.4 6 
0 0 1.01 . 92 .12 1. 99 0 0 0 3 
(5 0 .66 1.72 17 1. 62 0 0 0 2 
6 0 1. 09 1.19 19 1.82 .6 7.8 4.2 3 
22 (5 .82 1. 58 15 1. 52 2.9 8.2 8.0 2 
29 3 .51 . 39 23 1:03 6.0 17.2 7.8 2 
30 7 .95 . 45 09 70 6.3 14.5 6.0 1 
205 29 11. 50 人 448 32.4 22.0 ER 
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TABLE 10.—Probabilities of specified low temperatures in spring and fall 
[All data based on records kept at Kaycee for the period 1941 to 1967] 


Probability 


Dates for given probability and temperature of— 


24? ፲፻. or lower 28? F. or lower 32? F. or lower 


Spring: 
a JOB IU" E 
2 years in 10 later than 
5 years in 10 later than 
Full: 


4 year in 10 earlier than. . 2... 22 u. LLL Lll lll መጨ l2 22. ll. 
2 years in 10 earlier than... —— 
5 years in 10 earlier than 


May 14 May 28 June 13 
May 9 May 23 | June 8 
April 29 May 13 May 29 


September 19 
September 25 
October 6 


September 7 
September 13 
September 24 


August 27 
September 2 
September 13 


TABLE 11.—LEvapotranspiration and precipitation data 
[All data based on records kept at Kaycee] 


Potential evapotran- Averago 
spiration precipitation 
- minus 
Month maximum 
Maxi- | Above | Above potential 
mum | 32° Fu | 28° F? evapotran- 
spiration 
Inches Inches Inches Inches 
JANUA cece coria 0 0 0, 40 
February -- 0 0 0 +. 32 
Marli- = 二 -GE 0 0 0 ተ.61 
AEN 224. መ መ 1. 20 0 0 +. 86 
May ...-..-.- 2. 72 0. 09 1. 40 —. 75 
JUNO ecc 3. 98 3. 98 3, 98 —1. 78 
July. 5. 80 5. 30 5. 30 —4. 20 
August....... 4.73 4, 73 4, 73 —4. 07 
September 2.81 1. 59 2. 44 ፦ጊ 72 
October 222 1.47| 0 0 —. 65 
NovembeT_---------- 0 0 0 +. 51 
December.........- 0 0 0 ተ. 35 
Year__.-------- 22, 21 15. 69 17. 85 —10. 71 


1 Calculated from the last 32° temperature in spring to the first 
in fall. 

2 Calculated from the last 28° temperature in spring to the first 
in fall. 
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Glossary 


Aggregate, soil. Many fine particles held in a single mass or 
cluster, Natural soil aggregates such as crumbs, blocks, or 
prisms are called peds, Clods are aggregates produced by 
tillage or logging. 

Alkali soil. Generally, a highly alkaline soil. Specifically, an 
alkali soil has so high a degree of alkalinity (pH 8.5 or higher) 
or so high a percentage of exchangeable sodium (15 percent 
or more of the total exchangeable bases), or both, that the 
growth of most crop plants is poor from this cause. 

Alluvium. Soil material, such as sand, silt, or clay, that has been 
deposited on Iand by streams. 

Caleareous soil. A soil containing enough calcium carbonate (often 
with magnesium carbonate) to effervesce (fizz) visibly when 
treated with cold, dilute hydrochloric acid. 

Channery soil. A soil that contains thin, flat fragments of sand- 
stone, limestone, or schist, as much as 6 inches in length along 
the longer axis. A single piece is called a fragment. 

Clay. As a soil separate, the mineral soil particles less than 0.002 
millimeter in diameter. AS a soil textural class, soil material 
that is 40 percent or more clay, less than 45 percent sand, and 
less than 40 percent silt. 

Clay film. A thin coating of clay on the surface of a soil aggre- 
gate. Synonym: clay coating. 

Cobblestone. A rounded or partly rounded fragment of rock, 3 to 
10 inches in diameter. 

Consistence, soil. The feel of the soil and the ense with which a 
lump ean be erushed by the fingers. Terms commonly used to 
describe consistence are— 

Loose.—Noneoherent when dry or moist; does not hold together 
in a mass, 
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Friable.—When moist, crushes easily under gentle pressure be- 
ees thumb and forefinger and can be pressed together into 
a lump, 

Pirm.—When moist, crushes under moderate pressure between 
thumb and forefinger, but resistance is distinctly noticeable. 

Piastic.— When wet, readily deformed by moderate pressure but 
can be pressed into a lump; will form a “wire” when rolled 
between thumb and forefinger. 

Sticky.— When wet, adheres to other material; tends to stretch 
Somewhat and pull apart rather than to pull free from 
other material, 

Hard.—When dry, moderately resistant to pressure; can be 
broken with difficulty between thumb and forefinger. 
Soft.—When dry, breaks into powder or individual grains under 

very slight pressure. 

Cemented.—YHard and brittle; little affected by moistening. 

Drainage class (natural). Drainage that existed during the develop- 
ment of the soil, as opposed to altered drainage, which is com- 
monly the result of artificial drainage or irrigation but may 
be caused by the sudden deepening of channels or the blocking 
of drainage outlets, Seven different classes of natural soil 
drainage are recognized. 

Hacessively drained soils are commonly very porous and rapidly 
permeable and have a low water-holding capacity. 

Somewhat cecessively drained soils are also very permeable and 
are free from mottling throughout their profile. 

Well-drained soils are nearly free from mottling and are com- 
monly of intermediate texture. 

Moderately well drained soils commonly have a slowly permeable 
layer in or immediately beneath the solum. They have uni- 
form color in the A horizon and upper part of the B horizons 
and have mottling in the lower part of the B horizon and 
in the C horizon. 

Somewhat poorly drained soils are wet for significant periods 
but not all the time, and some soils commonly have mottling 
at a depth below 6 to 16 inches. 

Poorly drained soils are wet for long periods; they are light gray 
and generally mottled from the surface downward, but some 
have few or no mottles. 

Very poorly drained soils are wet nearly all the time. They have 
a dark-gray or black surface layer and are gray or light gray, 
with or without mottling, in the deeper parts of the profile. 

Gravelly soil material. From 15 to 50 percent of material by 
volume, consists of rounded or ¡angular rock fragments that 
are not prominently flattened and are up to 3 inches in 
diameter. 

Horizon, soil. A layer of soil, approximately parallel to the surface, 
that has distinct characteristics produced by soil-forming proc- 
esses. These are the major horizons : 

O horizon.—The layer of organie matter on the surface of a 
mineral soil. This layer consists of decaying plant residues. 

A. horizon.—The mineral horizon at the surface or just below an 
O horizon. This horizon is the one in which living organisms 
are most active and therefore is marked by the accumulation 
of humus. The horizon may have lost one or more of soluble 
salts, clay, and sesquioxides (iron and aluminum oxides). 

B horizon.—The mineral horizon below an A horizon. The B 
horizon is in part a layer of change from the overlying A to 
the underlying C horizon. The B horizon also has distinctive 
eharaeteristies caused (1) by accumulation of clay, sesqui- 
oxides, humus, or some combination of these; (2) by pris- 
matie or blocky strueture; (3) by redder or stronger colors 
than the A horizon; or (4) by some combination of these. 
Combined A and B horizons are usually called the solum, or 
true soil. If a soil lacks a B horizon, the A horizon alone is 
the solum. 

€ horizon.—The weathered rock material immediately beneath 
the solum, In most soils this material is presumed to be like 
that from ዌከ[ርኪ the overlying horizons were formed. If the 
material is known to be different from that in the solum, a 
Roman numeral precedes the letter C. 

KR layer.—Consolidated rock beneath the soil. The rock usually 
underlies a C horizon but may be immediately beneath an 
A or B horizon. 

Leaching. The removal of soluble materials from soils or other 
material by percolating water. 
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Mottling, soil. Irregularly marked with spots of different colors 
that vary in number and size. Mottling in soils usually indi- 
cates poor aeration and lack of drainage. Descriptive terms 
are as follows: Abundance—femw, common, and many; size— 
fine, medium, and coarse; and contrast—faint, distinct, and 
prominent. The size measurements are these: fine, less than 
5 millimeters (about 0.2 inch) in diameter along the greatest 
dimension; mediwm, ranging from 5 millimeters to 15 milli- 
meters (about 0.2 to 0.6 inch) in diameter along the greatest 
dimension; and coarse, more than 15 millimeters (about 0.0 
inch) in diameter along the greatest dimension. 

Munsell notation. A system for designating color by degrees of the 
three simple variables—hue, value, and chroma. For example, 
a notation of 10YR 6/4 is a color with a hue of 10YR, a value 
of 6, and a chroma of 4. 

Parent material Disintegrated and partly weathered rock from 
which soil has formed. 

Ped. An individual natural soil aggregate, such as a crumb, a 
prism, or a block, in contrast to a clod. 

Permeability. The quality that enables the soil to transmit water 
or air. Terms used to describe permeability are as follows: 
very slow, slow, moderately slow, moderate, moderately rapid, 
rapid, and very rapid. 

Profile, soil. A vertical section of the soil through all its horizons 
and extending into the parent material. 

Reaction, soil The degree of acidity or alkalinity of a soil, 
expressed in pH values. A soil that tests to pH 7.0 is precisely 
neutral in reaction because it is neither acid nor alkaline. In 
words, the degrees of acidity or alkalinity are expressed thus: 


pH pH 
Extremely acid... Below4.5 Neutral -----------_ 6.6 to 7.3 
Very strongly acid 4.5to5.0 Mildly alkaline-- 7.4 to 7.8 
Strongly ac... 5.1t05.5 Moderately alkaline. 7.9 to 8.4 
Medium acid..... 5.6t06.0 Strongly alkaline---- 8810 9.0 
Slightly acid..--- 6.1t06.5 Very strongly alka- 
p ን ጨመ 9.1 and 
higher 


Residuum. Unconsolidated, partly weathered mineral material that 
aceumulates over disintegrating solid rock. Residual material 
is not soil but is frequently the material in which a soil has 
formed. 

Runoff (hydraulics). The part of the precipitation upon a drain- 
age area that is discharged from the area in stream channels. 
The water that flows off the land surface without sinking in 
is ealled surface runoff; that which enters the ground before 
reaching surface streams is called ground-water runoff or 
seepage flow from ground water. 

Saline soil. A soil that contains soluble salts in amounts that 
impair growth of plants but that does not contain excess 
exchangeable sodium. 

Sand. As a soil separate, individual rock or mineral fragments that 
range from 0.05 to 2.0 millimeters in diameter. Most sand 
grains consist of quartz, but the sand may be of any mineral 
composition as a textural class soil that is 85 percent or more 
sand and not more than 10 percent clay. 

Silt. As a soil separate, individual mineral particles that range in 
diameter from the upper limit of clay (0.002 millimeter) to 
the lower limit of very fine sand (0.05 millimeter). As a tex- 
tural class, soil that is 80 percent or more silt and less than 
12 percent cla y. 

Slope classes. In this report, the degrees of slope are expressed 


thus: 
Percent 
Nearly level... u መመር መራ. 0to3. 
Gently sloping, or undulating------------. 8 to 6. 
Sloping, or rolling... u u. c u. u. ... 6 to 10 
Moderately steep, hilly_ - 1040 20 
ይንከ A 20 10 40 


Very Steen. More than 40. 


Soil depth. The depth of the soil profile. The depth to which the 
roots of common plants penetrate; the depth to the underlying 
bedrock, hardpan, or other restrictive layer. The depth classes 
used in this survey are: Very shallow, less than 8 inches; 
shallow, 8 to 20 inches; moderately deep, 20 to 40 inches; 
deep, more than 40 inches. 
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Surface layer. A term used in nontechnieal soil descriptions for one 
or more layers above the subsoil, Includes A horizon and part 
of B horizon ; has no depth limit. 

Terrace. An embankment, or ridge, constructed aeross sloping soils 
on the contour or at a slight angle to the contour. The terrace 
intercepts surface runoff so that it may soak into the soil or 
flow slowly to a prepared outlet without harm. Terraces in 
fields are generally built so they can be farmed. Terraces 
intended mainly for drainage have a deep channel that is 
maintained in permanent sod. 

Terrace (geological). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, lake, or the sea. Stream terraces 
are frequently called second bottoms, as contrasted to flood 
plains, and are seldom subject to overflow. Marine terraces 
were deposited by the sea and are generally wide. 
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Texture, soil. The relative proportions of sand, silt, and clay 
particles in a mass of soil. The basic textural classes, in order 
of increasing proportion of fine particles, are sand, loamy sand, 
sandy loam, loam, silt loam, silt, sandy clay loam, clay loam, 
silty clay loam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be further divided 
by specifying “coarse,” “fine,” or “very fine.” 

Variant, soil. A soil having properties sufficiently different from 
those of other known soils to suggest establishing a new soil 
series, but a soil of such limited known area that creation of a 
new series is not believed to be justified. 

Water table. The highest part of the soil or underlying rock ma- 
terial that is wholly saturated with water. In some places an 
upper, or perched, water table may be separated from a lower 
one by a dry zone, 
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GUIDE TO| MAPPING UNITS 


For a full description of a mapping unit, read both the description of the mapping unit and that of the soil 
series to which the mapping unit belongs. In referring to a capability unit or range site, read the intro- 
duction to the section it is in for general information about its management. Other information is given in 
tables, as follows: 


Acreage and extent, table 1, page 8. Engineering uses of the soils, tables 4, 
Estimated yields, table 2, page 94. 5, and 6, pages 104 through 139. 


Capability unit 
Dryland Irrigated Range site 
Map 


symbol Mapping unit Page | Symbol Page | Symbol Page | Name Page 


Aa Absted clay------------------------- 10 VIs-71 92 VIs-71 90 Clayey, 10 to 96 

14 inch pre- 

cipitation 

zone 

AB Absted-Bone complex----------------- 10: | VIs-71 92 | ----- -> | -------- == 
Absted part--------------------- -- | ----- -- | ----- -- Loamy, 10 to 97 

14 inch pre- 

cipitation 

zone : 

Bone part----------------------- -- | ----- - | ----- -- Dense Clay, 10 97 

to 14 inch 

precipitation 

zone 

ADB Absted-Wyarno complex, gently 

sloping--------------------------- 10 VIs-71 92 | ----- == | c-2------ Eum 

Absted part--------------------- -- | -~----- -- |. ----- -- Loamy, 10 to 97 

14 inch pre- 

cipitation 

zone 

Wyarno part--------------------- =- | ----- == |] -=-=-=-= == Clayey, 10 to 

14 inch pre- 

cipitation 

zone 

ADC Absted-Wyarno complex, sloping------ 10 VIe-71 92 | ----- -> | -------- -- 
Absted part--------------------- -~- | ----- -- | ----- -- Loamy, 10 to 97 

14 inch pre- 

cipitation 

zone 

Wyarno part--------------------- -> | ----- -- | ----- -- Clayey, 10 to 96 

14 inch pre- 

cipitation 

zone 

Bone part-------~--------------- =- | ----- -- | ----- -- Dense Clay, 10 97 

to 14 inch 

precipitation 

zone 

AL Alluvial land----------------------- 11. VIe-15 92 | ----- -- Sands, 10 to 14 98 

inch precipita- 

tion zone 

AM Amsden-Decross association---------- 11 VIe-2 91 | ----- -- Loamy, 15 to 19 100 

inch precipi- 

tation zone 


GUIDE TO MAPPING UNITS--Continued 


Capability unit 
Dryland Irrigated Range site 


Map 
symbol Mapping unit Page | Symbol Page | Symbol Page Name Page 


AS Ascalon-Julesburg association------- lx VIe-5 92 | ----- = | -------- -- 
Ascalon part-------------------- See" esee ==. omes -- Loamy, 10 to 97 

14 inch pre- 

cipitation 

zone 

Julesburg part------------------ -= | ----- => | ----- -- Sandy, 10 to 98 

14 inch pre- 

cipitation 

zone 

Maysdorf part------------------- = | =>==-== -- | ----- -- Loamy, 10 to 97 

14 inch pre- 

cipitation 

zone 

AU Auzqui-Slocum association----------- 13 VIe-2 91 | ----- - |. Ó------ -- 
Auzqui part--------------------- == j| EE >>. | ----- -- Loamy, 15 to 100 

19 inch pre- 

cipitation 

zone 

Slocum part--------------------- => == GE == Subirrigated, 101 

15 to 19 

inch precipi- 

tation zone 

BA Badland----------~------------------- 13 VIIIe-82 95 | ----- -- | -------- -- 

Bd Bankard sand------------------------ 14 VIe-15 92 IVs-15 89 Sands, 10 to 98 

14 inch pre- 

cipitation 

| zone 

Be Barnum silt loam-------------------- 15 IVe-3 91 IIe-3 87 Lowland, 10 to 97 

14 inch pre- 

cipitation 

zone 


Bf Barnum silt loam, sandy subsoil 
variant--------------------------- 16 IVe-3 91 IIe-3 87 Lowland, 10 to 97 

14 inch pre- 

cipitation 

zone 

BK Barnum-Redbank association---------- 15 | ”፦፦፦፦ e | passa -- | oce -- 
Barnum part--------------------- x IVe-3 91 | s es Lowland, 10 to 97 

14 inch pre- 

cipitation 

zone 

Redbank part-------------------- Be IVe-5 91 | ----- == Lowland, 10 to 

14 inch pre- 

cipitation 

zone 

BM Bayerton-Tolman association--------- 16 | ----- ->- | ----- -> | . “=“==---> -- 
Bayerton part------------------- mE VIe-2 OT. |. መመመ = | eR ez 
Tolman part--------------------- se VIIe-14 35. | exem m Shallow Loamy, 101 

15 to 19 inch 

precipitation 

zone 

Rock land----------------------- Bs VITIs-83 93 | ----- ->- | Ó------- -- 


Map 
symbol Mapping unit 
BN Big Horn-Wolf association----- 
Big Horn part------------- 
Wolf part----------------- 
BoB Briggsdale sandy loam, 0 to 6 
percent slopes-------------- 
BoC Briggsdale sandy loam, 6 to IO 
percent slopes-------------- 
BRD Briggsdale-Bidman complex, 
rolling--------------------------- 
550 Briggsdale-Lohsman complex, 
rolling--------------------- 
Briggsdale part----------- 
Lohsman part-------------- 
Cadoma part--------------- 
BT Briggsdale-Pugsley association 


Briggsdale part----------- 


Pugsley part-------------- 


Renohill part------------- 


529-425—15 


12 
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Capability unit 
Dryland 


Irrigated 


Range site 


ኑ 


Page | Symbol Page | Symbol 


18 IVe-2 91 


19 IVe-2 91 | ----- 


19 VIe-2 91 


19 Vie-2 91 


20 | ----- == 
- | Vie-2 91 


-- VIe-5 92 


=~ VIe-1 93 


Page 


Clayey, 10 to 
14 inch pre- 
cipitation 
zone 

Loamy, 10 to 
14 inch pre- 
cipitation 
zone 


Loamy, 10 to 
14 inch pre- 
cipitation 
zone 


Loamy, 10 to 
14 inch pre- 
cipitation 
zone 


Loamy, 10 to 
14 inch pre- 
cipitation 
zone 


Loamy, 10 to 
14 inch pre- 
cipitation 
zone 

Loamy, 10 to 
14 inch pre- 
cipitation 
zone 

Dense Clay, 10 
to 14 inch 
precipitation 
zone 

Loamy, 10 to 
14 inch pre- 
cipitation 
zone 

Loamy, 10 to 
14 inch pre- 
cipitation 
zone 

Clayey, 10 to 
14 inch pre- 
cipitation 
zone 


Page 


96 


97 


97 


97 


97 


97 


97 


97 


97 


97 


96 


Map 
symbol Mapping unit 
BU Briggsdale-Renohill association----- 
Briggsdale part----------------- 
Renohill part------------------- 
BWD Briggsdale-Worf association, 
rolling--------------------------- 
Briggsdale part----------------- 
Worf part----------------------- 
BWE Briggsdale-Worf association, hilly-- 
Briggsdale part----------------- 
Worf part----------------------- 
CD Cloud Peak-Dell association--------- 
Cloud Peak part----------------- 
Dell part----------------------- 
CE Colluvial land---------------------- 
CnA Connerton silt loam, 0 to 3 percent 
slopes---------------------------- 
CnB Connerton silt loam, 3 to 6 
percent slopes-------------------- 
CnC Connerton silt loam, 6 to 10 
percent slopes-------------------- 
CnD Connerton silt loam, 10 to 30 
percent slopes-------------------- 


GUIDE TO MAPPING UNITS--Continued 


Page 


20 


24 


24 


Dryland 


Capability unit 


Irrigated 


Range site 


Symbol 


VIe-1 


VITe-14 


VIIe-14 


IVe-3 


VIe-3 


Vle-3 


Page 


91 


91 


91 


93 


91 


92 


92 


Symbol 


IIIe-3 


IVe-3 


Page 


88 


89 


Loamy, 10 to 
14 inch pre- 
cipitation 
zone 

Clayey, 10 to 
14 inch pre- 
cipitation 
zone 


Loamy, 10 to 
14 inch pre- 
cipitation 
zone 

Shallow Loamy, 
10 to 14 inch 
precipitation 
zone 

Loamy, 10 to 
14 inch pre- 
cipitation 
zone 

Shallow Loamy, 
10 to 14 inch 
precipitation 
zone 


Loamy, 10 to 
14 inch pre- 
cipitation 
zone 


Loamy, 10 to 
14 inch pre- 
cipitation 
zone 


Loamy, 10 to 
14 inch pre- 
cipitation 
zone 


Loamy, 10 to 
14 inch pre- 
cipitation 
zone 


Page 


97 


96 


97 


99 


97 


99 


97 


97 


97 


Map 
symbol 


Co 


CR 


CS 


CT 


CU 


CV 


Mapping unit 


Connerton silt loam, wet------------ 


Connerton-La Fonda association------ 
Connerton part------------------ 


La Fonda part------------------- 


Connerton-Spearfish association----- 
Connerton part------------------ 


Spearfish part------------------ 


Cragola-Ascalon association--------- 
Cragola part-------------------- 


Ascalon part-------------------- 


Cragola-Shingle association--------- 
Cragola part-------------------- 


Shingle part-------------------- 


Cushman-Briggsdale association------ 
Cushman part-------------------- 


Briggsdale part----------------- 


Renohill part -~------------------ 
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Page 


24 


24 


25 


25 


Dryland 


Capability unit 


Irrigated 


Range site 


Symbol 


VIws-10 


VIe-2 


VIIe-14 


VIe-5 


VIIe-14 


VIe-2 


VIe-1 


Page | Symbol 


92 IVws-10 


92 | ----- 


Ol] doe 


92 | ----- 


93 | ----- 


93 | ----- 


92 | ----- 


95 | ----- 


91 | ----- 


91 | ----- 


91 | ----- 


Page 


90 


Name 


Saline Sub- 
irrigated, 
10 to 14 
inch precipi- 
tation zone 
Loamy, 10 to 
14 inch pre- 
cipitation 
zone 
Loamy, 10 to 
14 inch pre- 
cipitation 
zone 
Loamy, 10 to 
14 inch pre- 
cipitation 
zone 
Shallow Loamy, 
10 to 14 
inch precipi- 
tation zone 
Shallow Clayey, 
10 to 14 
inch preci- 
pitation zone 
Loamy, 10 to 14 
inch precipi- 
tation zone 
Shallow Clayey, 
10 to 14 
inch preci- 
pitation 
zone 
Shallow Loamy, 
10 to 14 
inch precipi- 
tation zone 
Loamy, 10 to 
14 inch pre- 
cipitation 
zone 
Loamy, 10 to 
14 inch pre- 
cipitation 
zone 
Clayey, 10 to 
14 inch pre- 
cipitation 
zone 


Page 


98 


97 


97 


97 


99 


99 


97 


99 


99 


97 


97 


96 


GUIDE TO MAPPING UNITS--Continued 


Capability unit 
Dryland Irrigated Range site 


Map 
symbol Mapping unit Page | Symbol Page | Symbol Page Name Page 


CW Cushman-Embry association----------- 26 | ----- -- | ----- -- | =መመመመመ-> -- 
Cushman part-------------------- -- VIe-2 91 | ----- -- Loamy, 10 to 97 
14 inch pre- 
cipitation 
zone 
Embry part---------------------- -- VIe-5 92 | ----- -- Sandy, 10 to 98 
14 inch pre- 
cipitation 
zone 
Julesburg part------------------ -- VIe-5 92 | -፦ == Sandy, 10 to 98 
14 inch pre- 
cipitation 
zone 
CX Cushman-Terry association----------- 26 | ----- 52 dl 9 s= ዜኽ. ...።. -- 
Cushman part-------------------- is VIe-2 91. | 5==፳ =- Loamy, 10 to 97 
14 inch pre- 
cipitation 
zone 
Terry part---------------------- -- VIe-5 92 | ----- -- Sandy, 10 to 98 
14 inch pre- 
cipitation 
zone 
DE Decross-Woosley association--------- 28 | ----- mem coq emen -- | -------- -- 
Decross part-------------------- -- VIe-2 91 | ----- -- Loamy, 15 to 100 
19 inch pre- 
cipitation 
zone 
Woosley part-------------------- -- VIe-2 91 | ----- -- Loamy, 15 to 100 
19 inch pre- 
cipitation 
zone 
Nathrop part-------------------- -- VIs-9 92 | መ==ው = Coarse Upland, 100 
15 to 19 inch 
precipitation 
zone 
DRD Devoe-Rock land complex, 10 to 30 
percent slopes-------------------- 29 VIIe-14 93 | --- -- | -------- -- 
Devoe part~--~-~------------------ Eee | ወሚመ SE መመ ውመር -- Shallow Clayey, 101 
15 to 19 inch 
precipitation 
zone 
. Rock land----------------------- -- | ----- -- | ----- -- |  -------- -- 
FcA Fort Collins loam, 0 to 3 percent 
slopes--------------------------- 31 IVe-2 91 IIe-2 87 Loamy, 10 to 97 
14 inch pre- 
cipitation 
š zone 
FcB Fort Collins loam, 5 to 6 percent 
slopes---------------------------- 31 IVe-2 91 IIIe-2 88 Loamy, 10 to 97 
14 inch pre- 
cipitation 
zone 


Map 
symbol 


FO 


FU 


GA 


Gd 


Ge 


6G 


GU 
Ha 


HD 


He 


H£ 


Mapping unit 


Fort Collins-Ascalon association---- 
Fort Collins part------------ 


Ascalon part----------------- 


Fort Collins-Ulm association----- 


Gateson-Embry association-------- 
Gateson part----------------- 
Embry part------------------- 


Glenberg fine sandy loam--------- 


Glenberg fine sandy loam, sand 


substratum----------------+---- 


Glenberg-Bankard association----- 
Glenberg part---------------- 


Bankard part----------------- 


Gullied land------e---m  ምምምምም 
Harlan silt loam----------------- 


Harlan-Kirtley association------- 


Haverson silt loam--------------- 


Haverson silt loam, wet---------- 
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Page 


31 


34 


34 


34 


34 
35 


36 


36 


Dryl 


Capability unit 


and Irrigated 


Range site 


Symbol 


VIe-5 


IVe-2 


IVe-5 


TVe-5 


VIe-15 


VITIe-82 
IVe-2 


VIe-2 


IVe-2 


VIws-11 


Page | symbol 


91 | ----- 
92 | ----- 


91 | ----- 


9l | ----- 
92 | ----- 


91 IIe-5 


91 IIIs-5 


91 | ----- 
92 | ----- 


95 | ----- 
91 IIIe-2 


91 ] ----- 
91 IIe-2 


93 IVws-11 


Page 


88 


89 


88 


87 


90 


Loamy, 10 to 


14 inch pre- 
cipitation 
zone 

Loamy, 10 to 
14 inch pre- 
cipitation 
zone 

Loamy, 10 to 
14 inch pre- 
cipitation 
zone 


Sandy, 10 to 


14 inch pre- 
cipitation 
zone 

Lowland, 10 to 
14 inch pre- 
cipitation 
zone 


Lowland, 10 to 
14 inch pre- 
cipitation 
zone 

Lowland, 10 to 
14 inch pre- 
cipitation 
zone 

Sands, 10 to 
14 inch pre- 
cipitation 
zone 

Loamy, 10 to 
14 inch pre- 
cipitation 
zone 

Loamy, 10 to 
14 inch pre- 
cipitation 
zone 

Lowland, 10 to 
14 inch pre- 
cipitation 
zone 


Saline Sub- 


irrigated, 

10 to 14 

inch preci- 
pitation zone 


Page 


97 


97 


97 


97 


97 


97 


98 


97 


97 


97 


98 


GUIDE TO MAPPING UNITS--Continued 


Capability unit 


Dryland Irrigated Range site 
Map 
symbol Mapping unit Page | Symbol Page | Symbol Page Name Page 
Hg Haverson clay loam----------------- 36 IVe-2 91 IIs-16 88 Clayey Over- 96 
flow, 10 
to 14 inch 
precipita- 
tion zone 
HH Haverson-Glenberg association------ 36 | ----- =- | “===> -- | -Ó------- -- 
Haverson part------------------ -- IVe-2 91 | ----- -- Lowland, 10 to 97 
14 inch pre- 
cipitation 
zone 
Glenberg part------------------ -- IVe-5 92 | ---- -- Lowland, 10 to 97 
14 inch pre- 
cipitation 
zone 
HK Haverson-Glenberg association, 
saline--------------------------- 36 VIws-11 93 | ----- -- Saline Sub- 98 
irrigated, 
10 to 14 
inch preci- 
pitation zone 
Hm Haverson silt loam, sandy 
subsoil variant------------------ 57 | IVe-2 91 TIe-2 87 Lowland, 10 to 97 
| 14 inch pre- 
| | cipitation 
| zone 
HN Hazton-Burgess association--------- 57 | ----- -- | “===> -- | -------- -- 
Hazton gravelly coarse sandy 
loam, 10 to 30 percent 
slopes------------------------ == VIIe-14 93 | ----- -- Shallow Loamy, 101 
15 to 19 
inch precipi- 
tation zone 
Hazton gravelly coarse sandy 
loam, 30 to 40 percent 
slopes------------------------ -- | ሃ116-14 95 | ----- -- Very Shallow, 101 
15 to 19 inch 
precipitation 
zone 
Burgess part------------------- == VIe-5 92 | ----- -- Sandy, 15 to 19 100 
inch precipita- 
tion zone 
HoA Heldt silty clay loam, 0 to 3 
percent slopes------------------- 38 IVs-1 91 ፲115-1. 88 Clayey, 10 to 96 
14 inch pre- 
cipitation 
zone 
Hoh Heldt silty clay 1088, 3 to 6 
percent slopes------------------- 38 IVe-1 90 ፲፲16-1 88 Clayey, 10 to 
14 inch pre- 
cipitation 
zone 
HoC Heldt silty clay loam, 6 to 10 
percent slopes------------------- 38 VIe-1 91 IVe-1 89 Clayey, 10 to 96 
14 inch pre- 
cipitation 


zone 


Map 
symbol 


IN 
Ju 


KCC 


KdA 


KdB 


KdC 


Ke 


KH 


KT 


KZD 


LA 


LE 


Mapping unit 


Indart fine sandy loam------------- 
Julesburg fine sandy loam---------- 


Keyner complex, 3 to 10 percent 


slopes- መመመቫመመመመመ መመ” 
Kim loam, 0 to 3 percent slopes---- 
Kim loam, 3 to 6 percent slopes---- 
Kim loam, 6 to 10 percent slopes--- 
Kim loam, wet---------------------- 
Kim-Haverson association---- 


Kim- 


Kim part----------------c0c0c0--- 


Zigweid association, gently 


sloping-------------------------- 


Kim- 


Zigweid association, 


moderately steep----------------- 


La Fonda-Harlan association-------- 


Leavitt-Passcreek association------ 
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Capability unit 
Dryland 


Trrigated 


Range site 


Page | Symbol Page | Symbol 


39 VIe-5 92 
40 | IVe-5 91 


40 VIs-71 92 VIs-71 


41 IVe-2 91 ፲፲ፎ-2 
ፊ1 IVe-2 91 IIIe-2 
41 VIe-2 91 IVe-2 


41 VIws-10 92 


41 TVe-2 91 


42 | ----- - 
-- VIe-2 91 


== VIIe-14 93 


42 IVe-2 91 


42 IVe-2 91 


43 Vle-2 91 


44 VIe-2 BL op ees 


IVws-10 


Page 


89 


90 


87 


88 


89 


90 


Sandy, 10 to 
14 inch pre- 
cipitation 
zone 


Loamy, 10 to 
14 inch pre- 
cipitation 
zone 

Loamy, 10 to 
14 inch pre- 
cipitation 
zone 

Loamy, 10 to 
14 inch pre- 
cipitation 
zone 

Loamy, 10 to 
14 inch pre- 
cipitation 
zone 

Saline Subirri- 
gated, 10 to 
14 inch preci- 
pitation zone 

Loamy, 10 to 
14 inch pre- 
cipitation 
zone 

Overflow, 10 to 
14 inch pre- 
cipitation 
zone 

Loamy, 10 to 
14 inch pre- 
cipitation 
zone 

Shallow Sandy, 
10 to 14 
inch precipi- 
tation zone 


Loamy, 10 to 
14 inch preci- 
pitation zone 


Loamy, 10 to 
14 inch preci- 
pitation zone 
Loamy, 10 to 
14 inch preci- 
pitation zone 
Loamy, 15 to 


19 inch preci- 
pitation zone 


Page 


98 


97 


97 


97 


97 


98 


97 


98 


97 


99 


97 


97 


97 


100 
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Capability unit 
Dryland Irrigated Range site 


Map : i 
symbol Mapping unit Page | Symbol Page | Symbol Page Name Page 


LmA Limon silty clay, 0 to 3 percent 
5:10068- 2 44 IVs-1 91 IIIs-1 88 Clayey, 10 to 96 

14 inch pre- 

cipitation 

zone 

LmB Limon silty clay, 3 to 6 percent 
slopes----------- —— 44 IVe-1 90 TIIe-1 88 Clayey, 10 to 96. 

14 inch pre- 

cipitation 

zone 

LmC Limon silty clay, 6 to 10 percent 
Slopes-------------------------- 45 VIe-1 91 | IVe-1 89 Clayey, 10 to 96 

14 inch pre- 

cipitation 

zone 

LnB Limon silty clay, saline, O to 
6 percent slopes---------------- 45 VIs-71 92 | IVs-12 89 Saline Lowland, 98 

10 to 14 inch 

precipitation 

zone 

lnC Limon silty clay, saline, 6 to 
10 percent slopes--------------- 45 VIe-71 92 IVs-12 89 Saline Lowland, 98 

10 to 14 inch 

precipitation 

zone 

LO Limon-Cadoma association---------- 46 == == | saree M | -------- -- 

Limon part-------------------- -- VIe-1 91 | ----- -- Clayey, 10 to 96. 

14 inch pre- 

cipitation 

zone 

Cadoma part------------------- -- VIe-71 92 | ----- -- Dense Clay, 10 97 

to 14 inch pre- 

cipitation 

zone 

Wyarno part------------------- == IVe-1 90 | ----- ፦- Clayey, 10 to 96. 

14 inch pre- 

cipitation 

zone 

LR Limon-Gaynor association---------- 45 | ----- -- | ----- =- |. ””” ===> -- 

Limon part-------------------- == VIe-1 91 | ----- -- Clayey, 10 to 96. 

14 inch pre- 

cipitation 

zone 

Gaynor part------------------- -- VIe-1 91 | ----- -- Clayey, 10 to 96. 

14 inch pre- 

cipitation 

zone 

Samsil part------------------- -- VIIe-14 93 | ----- -- Shallow Clayey, 99 

10 to 14 

inch precipi- 

tation zone 

Ls Lohmiller silty clay loam--------- 46 IVs-1 91 IIIs-1 88 Clayey Overflow, 96 

10 to 14 

inch precipi- 

tation zone 


Man 
symbol 


LTD 


MdB 


MdC 


MF 


MG 


MP 


MR 


MSD 


Mappin 


g unit 


Lohsman-Orella complex, hilly------- 


Lohsman part-- 


Orella part--- 


Absted part--- 


Maysdorf sandy loam, ዐ to 6 


percent slopes-- 


Maysdorf sandy loam, 6 to 10 


percent slopes-- 


Maysdorf associati 


On---------------- 


Maysdorf-Garrett association-------- 


Maysdorf-Pugsley association-------- 


Maysdorf-Schooner 
Maysdorf part- 


Schooner part- 


association------- 


Moret-Rencalson complex, hilly------ 


Moret part---- 


Rencalson part 
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48 


48 


48 


49 


49 


49 


50 


Dryland 


Capability unit 


Irrigated 


Range site 


Symbol 


VIe-71 


IVe-5 


Vle-5 


VIe-5 


VIe-5 


VIe-5 


VIIe-14 


Page | Symbol 


92. | =።--= 


64. | === 


92 | ----- 


g% || መ=== 


92 | ----- 


93 | ----- 


93 | ----- 


Page 


Loamy, 10 to 
14 inch pre- 
cipitation 
zone 

Dense Clay, 

10 to 14 
inch preci- 
pitation 
zone 

Loamy, 10 to 
14 inch pre- 
cipitation 
zone 


Loamy, 10 to 
14 inch pre- 
cipitation 
zone 


Loamy, 10 to 
14 inch pre- 
cipitation 
zone 

Loamy, 10 to 
14 inch pre- 
cipitation 
zone 

Loamy, 10 to 
14 inch pre- 
cipitation 
zone 

Loamy, 10 to 
14 inch pre- 
cipitation 
zone 

Loamy, 10 to 
14 inch pre- 
cipitation 
zone 

Shallow Sandy, 
10 to 14 
inch precipi- 
tation zone 

Shallow Clayey, 
10 to 14 inch 
precipitation 
zone 

Clayey, 10 to 
14 inch pre- 
cipitation 
zone 


Page 


97 


97 


97 


97 


97 


97 


97 


97 


ፀፁ 


Map 
symbol 


MTD 


MV 


NP 


NS 


NW 


Mappin 


g unit 


Moret-Rock land complex, hilly------ 


Moret part---- 


Rock land----- 
Moret-Kirtley asso 
Moret part---- 


Kirtley part-- 


Moret-Shirk associ 
Moret part---- 


Shirk part---- 


Nathrop-Passcreek 
Nathrop part-- 


Passcreek part 


Nathrop-Starley as 
Nathrop part-- 


Starley part-- 


Nathrop-Woosley as 
Nathrop part-- 


Woosley part-- 


ciation----------- 


ation------------- 


association------- 


Sociation--------- 


Sociation--------- 
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49 


50 


50 


51 


51 


Dryland 


Capability unit 


Irrigated 


Range site 


Symbol 


Vile-14 


ሆ፲፲6-14 


VIe-2 


VIIe-14 


VIe-2 


VIe-2 


Vile-14 


VIe-2 


Page | Symbol 


93 | 


91. | =s=== 


93 


gi if) Haste 


92 | ----- 


91 | ----- 


Oi. 1. asses 


Page 


Shallow Clayey, 
10 to 14 inch 
precipitation 
zone 


Shallow Clayev, 
10 to 14 inch 
precipitation 
zone 

Loamy, 10 to 
14 inch pre- 
cipitation 
zone 

Shallow Clayey, 
10 to 14 inch 
precipitation 
zone 

Shallow Clayey, 
10 to 14 inch 
precipitation 
zone 

Coarse Upland, 
15 to 18 
inch preci- 
pitation 
zone 

Loamy, 15 to 
19 inch pre- 
cipitation 
zone 

Coarse Upland, 
15 to 19 
inch precipi- 
tation zone 

Shallow Loamy, 
15 to 19 
inch precipi- 
tation zone 

Coarse Upland, 
15 to 19 
inch preci- 
pitation zone 

Loamy, 15 to 
19 inch pre- 
cipitation 
zone 


Page 


97 


99 


99 


100 


100 


100 


101 


100 


100 


Map 
symbol 


OK 


PA 


Pc 


PE 


PG 


Mappi 


Otero-Kim associa 
Otero part--- 


Kim part----- 


Glenberg part 


Passcreek-Sublett 
association---- 


Passcreek par 


Sublette part 


Slipman part- 


Sunup part--- 


Petrie silty clay 


Petrie-Bone compl 


Petrie part-- 


Bone part---- 


Pineguest-Mathers 


ng unit 


tion-------------- 


e-Slipman 


t 


ት የ 


association------ 
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53 


54 


Dryland 


Capability unit 


Irrigated 


Range site 


Symbol 


VIe-2 


IVe-5 


VIe-5 


Vle-5 


VITe-14 


VIs-71 


VIe-5 


Page 


92 


91 


91 


EN 


92 


92 
95 


92 


92 


92 


Symbol 


VIs-71 


Page 


90 


Sandy, 10 to 
14 inch pre- 
cipitation 
zone 

Loamy, 10 to 
14 inch pre- 
cipitation 
zone 

Overflow, 10 
to 14 inch 
precipita- 
tion zone 


Loamy, 15 to 
19 inch pre- 
cipitation 
zone 

Sandy, 15 to 
19 inch pre- 
cipitation 
zone 

Shallow Clayey, 
10 to 14 
inch preci- 
pitation 
zone 

Saline Lowland, 
10 to 14 
inch precipi- 
tation zone 

Saline Lowland, 
10 to 14 
inch preci- 
pitation 
zone 

Dense Clay, 
10 to 14 
inch preci- 
pitation 
zone 


Page 


98 


97 


98 


100 


100 


99 


98 


98 


97 


Man 
symbol 


PKD 


PM 


PS 


PT 


PU 


Mapping unit 


Pokeman-Gystrum-Rekop complex, 


Gystrum part 


Rekop part----- 


Poker-Bachus-Splitro association--- 


Poker part----- 


Bachus part---- 


Splitro part 


Potts-Kim association 


Potts-Kirtley association 
Potts part----- 


Kirtley part 


Shingle part 


Pugsley-Gateson association-------- 


Pugsley part 


Gateson part 


Embry part----- 
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Page 


56 


57 


57 


58 


Capability unit 
Irrigated 


Range site 


Dryland 
| Symbol Page | አጩ 
VIe-2 91 | ----- 
VIe-5 92 | ----- 
VIe-2 91 | ----- 
VIIe-14 93 | ----- 
VIe-2 01. seers 
VIe-2 91 | ----- 
VIe-2 91 | 
VIIe-14 95 | ----- 
VIe-5 92 | ----- 
Vie-2 91 | ----- 
VIe-5 92 | ----- 


Page 


Name 


Loamy, 10 to 
14 inch pre- 
cipitation 
zone 

Loamy, 10 to 
14 inch pre- 
cipitation 
zone 

Shallow Loamy, 
10 to 14 
inch preci- 
pitation 
zone 

Sandy, 15 to 
19 inch pre- 
cipitation 
zone 

Loamy, 15 to 
19 inch pre- 
cipitation 
zone 

Shallow Loamy, 
15 to 19 inch 
precipitation 
zone 

Loamy, 10 to 
14 inch pre- 
cipitation 
zone 

Loamy, 10 to 
14 inch pre- 
cipitation 
zone 

Loamy, 10 to 
14 inch pre- 
cipitation 
zone 

Shallow Loamy, 
10 to 14 inch 
precipitation 
zone 

Loamy, 10 to 
14 inch pre- 
cipitation 
zone 

Sandy, 10 to 
14 inch pre- 
cipitation 
zone 


Page 


97 


97 


99 


100 


100 


101 


97 


97 


IF 


99 


97 


98 


GUIDE TO MAPPING UNITS--Continued 


complex, hilly---- 


Map 
symbol Mapping unit 
PXD Pugsley-Southfork 
Pugsley part-- 
Southfork part 
Tassel part--- 
RAD Razor-Gaynor-Samsil complex, 
hilly----------- 
Razor part---- 
Gaynor part--- 
Samsil part--- 
RCB Renohill clay loam, O to 6 
percent slopes-- 
RC Renohill clay loam, 6 to 14 


percent slopes-- 


Page 


58 


59 


61 


61 


Dryland 


Capability unit 


Irrigated 


Range site 


Symbol 


VIIe-14 


< 
e 
o 
1 
ha 


IVe-1 


VIe-1 


1 


Page | Symbol 


93 | ----- 


gi | sete 


90. | ----- 


91 | ----- 


Page 


Loamy, 10 to 
14 inch pre- 
cipitation 
zone 

Shallow Sandy, 
10 to 14 
inch preci- 
pitation 
zone 

Shallow Sandy, 
10 to 14 
inch preci- 
pitation 
zone 


Clayey, 10 to 
14 inch pre- 
cipitation 
zone 

Clayey, 10 to 
14 inch pre- 
cipitation 
zone 

Shallow Clayey, 
10 to 14 
inch preci- 
pitation 
zone 


Clayey, 10 to 
14 inch pre- 
cipitation 
zone 


Clayey, 10 to 
14 inch pre- 
cipitation 
zone 


Page 


97 


99 


96 


99 


Man 
symbol 


RD 


REC 


RED 


RhB 


RhC 


Mapping unit 


Renohill-Danko association--------- 
Renohill part------------------ 


Danko part-- 


Gaynor part- 


Samsil part- 


Renohill-Razor association, 


undulating---- 


Renohill part------------------ 


Razor part-- 


Samsil part- 
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61 


Renohill-Razor association, rolling-- 61 
Renohill part------------------ 


Razor part-- 


Samsil part- 


Rhoame silty clay, 0 to 6 


percent slopes 


Rhoame silty clay, 6 to 10 


percent slopes 


62 


Dryland 


Capability unit 


Irrigated 


Range site 


Symbol 


Vile-14 


Vle-1 


VITe-14 


IVe-1 


VIIe-14 


VIe-1 


Vile-14 


IVe-1 


VIe-1 


Page | Symbol 


91 | ----- 


95 | esee 


91 | ----- 


95. | ‹- 


90 | ---- 


90 | Sedes 


95 | ----- 


DI. || memew 


90 ፲116-1 


CN IVe-1 


Page 


88 


89 


Clayey, 10 to 
14 inch pre- 
cipitation 
zone 

Shallow Clayey, 
10 to 14 
inch preci- 
pitation 
zone 

Clayey, 10 to 
14 inch pre- 
cipitation 
zone 

Shallow Clayey, 
10 to 14 
inch precipi- 
tation zone 


Clayey, 10 to 
14 inch pre- 
cipitation 
zone 

Clayey, 10 to 
14 inch pre- 
cipitation 
zone 

Shallow Clayey, 
10 to 14 
inch precipi- 
tation zone 

Clayey, 10 to 
14 inch pre- 
cipitation 
zone 

Clayey, 10 to 
14 inch pre- 
cipitation 
zone 

Shallow Clayey, 
10 to 14 
inch precipi- 
tation zone 


Clayey, 10 to 
14 inch pre- 
cipitation 
zone 


Clayey, 10 to 
14 inch pre- 
cipitation 
zone 


Page 


96 


99 


96 


99 


96 


96 


99 


96 


96 


99 


96 


96 


GUIDE TO MAPPING UNITS--Continued 


Capability unit 
Dryland Irrigated Range site 


iu | 
symbol Mapping unit Page | Symbol Page pm Page Name Page 


RM Rhoame complex--------------------- 62 IVe-1 90 | ------ -- | Clayey, 10 to 96 
! 14 inch pre- 
| cipitation 
zone 
RND Rhoame-Moret complex, hilly-------- 62 VIIe-14 93 | === Se: 1 eee == 
Rhoame part-------------------- -- | ----- -- | ----- -~ Clayey, 10 to 96 
14 inch pre- 
cipitation 
zone 
Moret part--------------------- -- | ----- -- | ----- -- Shallow Clayey, 99 
š 10 to 14 inch ; 
precipitation 
zone 
RO Rock land-------------------------- 62 VIIIs-83 95 | ----- -= | Ó------ E 
SA Saline, wet land------------------- 63 VIs-71 92 VIs-71 90 | Saline Sub- 98 
irrigated, 
10 to 14 
inch preci- 
pitation 
zone 
SCD Samsil-Gaynor-Cadoma complex, 
Trolling-------------------s------ 63 VIIe-14 93 | ----- = | -------- == 
Samsil part-------------------- -- | --<-- -- | ----- -- Shallow Clayey, 99 
10 to 14 
inch preci- 
pitation 
. zone 
Gaynor part-------------------- T | ----- -> | ----- -- Clayey, 10 to 96 
14 inch pre- 
cipitation 
zone 
Cadoma part-------------------- -- | ----- -- .| ----- -- Dense Clay, 10 97 
to 14 inch 
precipitation 
zone 
Razor part--------------------- LL 004 oc---- -- Clayey, 10 to 96 
14 inch pre- 
cipitation 
zone 
SDE Samsil-Shale outcrop complex, I , 
Steep-------------------«-------- 63 Vile-14 93 | ----- -> | -------- -- 
Samsil silty clay, 10 to 30 
percent slopes--------------- == E ==. == Shallow Clayey, 99 
10 to 14 
inch precipi- 
tation zone 
Samsil silty clay, 30 to 40 
percent slopes--------------- -- | ----=>- - | ----- .-- Very Shallow, 99 
10 to 14 inch 
precipitation 
zone 
Shale outcrop------------------ -- | ----- -> | ----- -- | -------- -- 


Map 
symbol 


SE 


SNa 


SNb 


SNc 


GUIDE TO MAPPING UNITS- Continued 


Capability unit 


Mapping unit 


Samsil-Renohill association-------- 


Samsil part--- 


Renohill part 


Wyarno part--- 


Sanford-Wetterhorn association----- 


Sanford part-- 
Wetterhorn part 
Shale outcrop----- 


Shale rock land 
Shingle clay loam 


Shingle-Briggsdale association----- 


Shingle part-- 


Briggsdale part 


Shingle-Cushman association-------- 


Shingle part-- 


Cushman part-- 


Shingle-Kim association------------ 


Shingle part-- 


Kim part------ 


Zigweid part-- 


Page 


63 


66 


66 


66 


Dryland 


Irrigated 


Range site 


Symbol 


Vle-1 


Vle-1 


VIe-2 
VIIIs-83 
VITIs-83 
VITe-14 


VIe-2 


VIIe-14 


VIe-2 


VIe-2 


Page 


93 


91 


91 


92 
91 
93 
93 
93 


ER 


91 


95 


91 


93 


91 


91 


Symbol 


Page 


Shallow Clayey, 
10 to 14 
inch preci- 
pitation 
zone 

Clayey, 10 to 
14 inch pre- 
cipitation 
zone 

Clayey, 10 to 
14 inch pre- 
cipitation 
zone 

Shallow Clayey, 
10 to 14 
inch preci- 
pitation 
zone 

Shallow Loamy, 
10 to 14 
inch preci- 
pitation 
zone 

Loamy, 10 to 
14 inch pre- 
cipitation 
zone 

Shaliow 
Loamy, 10 
to 14 inch 
precipita- 
tion zone 

Loamy, 10 to 
14 inch pre- 
cipitation 
zone 

Shallow Loamy, 
10 to 14 inch 
precipitation 
zone 

Loamy, 10 to 
14 inch pre- 
cipitation 
zone 

Loamy, 10 to 
14 inch pre- 
cipitation 
zone 


Page 


99 


96 


96 


99 


97 


99 


99 


97 


97 


Man 
symbol 


SNd 


SNe 


SNE 


Mapping unit 


Shingle-Kim association, valleys---- 
Shingle part-------------------- 


Kim part------------------------ 


Samsil part--------------------- 


Shingle-Tassel association---------- 
Shingle loam, 10 to 30 percent 


Tassel sandy loam, 15 to 30 
percent slopes---------------- 


Tassel sandy loam, 50 to 40 
percent slopes---------------- 


Kim part------------------------ 


Shingle-Worf association------------ 
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Page 


66 


67 


Dryland 


Capability unit 


Irrigated 


Symbol 


VIIe-14 


ሃ፲ፀ-2 


VIIe-14 


VIIe-14 


VIIe-14 


VITe-14 


| VIIe-14 


VIe-2 


VIIe-14 


Page | Symbol 


ብ... 


91 | ----- 


93 | ----- 


95 | ----- 


- eg? 


93. Jee 


91 | ----- 


95 -amuma 


Page 


Shallow Loamy, 
10 to 14 
inch preci- 
pitation 
zone 
Overflow, 10 
to 14 inch 
precipitation 
zone 
Shallow Clayey, 
10 to 14 
inch precipi- 
tation zone 


Shallow Loamy, 
10 to 14 
inch precipi- 
tation zone 


Very Shallow, 
10 to 14 inch 
precipitation 
zone 


Shallow Sandy, 
10 to 14 
inch precipi- 
tation zone 


Very Shallow, 
10 to 14 
inch precipi- 
tation zone 

Loamy, 10 to 
14 inch pre- 
cipitation 
zone 

Shallow Loamy, 
10 to 14 
inch precipi- 
tation zone 


Page 


99 


98 


9g 


g9 


99 


99 


97 


99 


Man 
symbol 


SOE 


SPE 


SRE 


SsA 


SsB 


SsC 


STa 


Mapping unit 


Simmont-Rock outcrop complex, 


Rock outcrop------------------ 
Spearfish-Shale outcrop complex, 
steep--------------------------- 
Spearfish very fine sandy 
loam, 10 to 30 percent 


Spearfish very fine sandy 
loam, 30 to 40 percent 
slopes---------------------- 


Shale outcrop----------------- 
Starley-Rock outcrop complex, 


Starley gravelly loam, 10 


to 30 percent slopes-------- 


Starley gravelly loam, 30 
to 40 percent slopes-------- 


Rock outcrop------------------ 
Stoneham loam, 0 to 3 percent 
SLOPES essa meinem die eite imme 


Stoneham loam, 3 to 6 percent 


Stoneham loam, 6 to 10 percent 
&lODeS--eeeem eee ene mra me nnn 


Stoneham-Absted complex----------- 


72 


72 


Dryland 
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Capability unit 


Irrigated 


Range site 


Symbol 


IVe-2 


VIe-2 


ÍVe-2 


Page 


93 


31 


91 


91 


91 


Symbol 


IVe-2 


Page 


89 


Name 


Shallow Loamy, 
10 to 14 
inch precipi- 
tation zone 


Very Shallow, 
10 to 14 inch 
precipitation 
zone 


Shallow Loamy, 
15 to 19 
inch precipi- 
tation zone 


Very Shallow, 
15 to 19 inch 
precipitation 
zone 


Loamy, 10 to 
14 inch pre- 
cipitation 
zone 


Loamy, 10 to 
14 inch pre- 
cipitation 
zone 


Loamy, 10 to 
14 inch pre- 
cipitation 
zone 

Loamy, 10 to 
14 inch pre- 
cipitation 
zone 


99 


97 


OF 


97 


Map 

symbol Mapping unit 

STb Stoneham-Ascalon association------- 
Stoneham part------------------ 
Ascalon part------------------- 

STe Stoneham-Cragola association------- 
Stoneham part------------------ 
Cragola part------------------- 
Wolf part---------------------- 

STd Stoneham-Cushman association------- 

STe Stoneham-Fort Collins association-- 

STf Stoneham-Kim association----------- 
Stoneham part------------------ 
Kim part----------------------- 
Shingle part------------------- 

STg Stoneham-Zigweid association------- 

SU Stubbs-Turk association------------ 


Stubbs part-------------------- 


Turk part---------------------- 
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73 


73 


73 


73 


74 


Dryland 


Capability unit 


Irrigated 


Range site 


Symbol 


IVe-5 


VIIe-14 


VIe-2 


VIe-2 


IVe-2 


VIe-2 


VIIe-14 


IVe-2 


VIe-1 


一 


Page | Symbol 


91 | ----- 


91 | ----- 


91 | ----- 


93 | ----- 


91 | ----- 


91 | ----- 


91 | ----- 


91 | ----- 


91 | ----- 


93 | ----- 


91 | ----- 


91 | ----- 


91 | ----- 


Page 


| 


Loamy, 10 to 
14 inch pre- 
cipitation 
zone 

Loamy, 10 to 
14 inch pre- 
cipitation 
zone 

Loamy, 10 to 
14 inch pre- 
cipitation 
zone 

Shallow Clayey, 
10 to 14 
inch precipi- 
tation zone 

Loamy, 10 to 
14 inch pre- 
cipitation 
zone 

Loamy, 10 to 
14 inch pre- 
cipitation 
zone 

Loamy, 10 to 
14 inch pre- 
cipitation 
zone 

Loamy, 10 to 
14 inch pre- 
cipitation 
zone 

Loamy, 10 to 
14 inch pre- 
cipitation 
zone 

Shallow Loamy, 
10 to 14 
inch precipi- 
tation zone 

Loamy, 10 to 
14 inch pre- 
cipitation 
zone 

Loamy, 15 to 
19 inch pre- 
cipitation 
zone 

Clayey, 15 to 
19 inch pre- 
cipitation 
zone 


Page 


97 


97 


97 


99 


97 


97 


97 


97 


97 


99 


97 


100 


100 


Map 
symbol 


SVE 


SW 


TE 


TRE 


TS 


Mapping unit 


Sunup-Rock outcrop complex, 
Sunup part---- 


Rock outcrop 


steep--- 


Sunup-Carnero association----------- 


Sunup part---- 


Carnero part 


Terry-Tassel association------------ 


Terry part---- 


Tassel part--- 


Shingle part 


Travessilla-Rock outcrop complex, 


Rock outcrop 


Tripit-Devoe association------------ 


Tripit part--- 


Devoe part---- 


Amsden part--- 
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Dryland 


Capability unit 


Irrigated 


Range site 


| 
Page | Symbol 


75 


76 


77 


78 


Vile-14 


VITe-14 


VIe-2 


VIIe-14 


VIIe-14 


VIIe-14 


VIIe-14 


Page | Symbol 


Ca DESEE 


91 | ----- 


93 | ----- 


8$ |. aan 


93 ect 


8$. | mens 


DI | ===ሠ= 


Page 


Shallow Clayey, 
10 to 14 
inch precipi- 
tation zone 
Shallow Clayey, 
10 to 14 
inch precipi- 
tation zone 
Loamy, 10 to 
14 inch pre- 
cipitation 
zone 
Sandy, 10 to 
14 inch pre- 
cipitation 
zone 
Shallow Sandy, 
10 to 14 
inch precipi- 
tation zone 
Shallow Loamy, 
10 to 14 
inch precipi- 
tation zone 


Shallow Sandy, 
10 to 14 
inch precipi- 
tation zone 
Loamy, 15 to 
19 inch pre- 
cipitation 
zone 
Shallow Clayey, 
15 to 19 
inch precipi- 
tation zone 
Loamy, 15 to 
19 inch pre- 
cipitation 
zone 


Page 


97 


98. 


99 


99 


99 


100 


100 


UIA 


ሀ18 


UM 


UN 


Mapping unit 


Tripit-Sawcreek association-------- 
Tripit part-------------------- 


Sawcreek part------------------ 


Turk-Lymanson-Jenkinson 
association---------------------- 
Turk part---------------------- 


Lymanson part------------------ 


Jenkinson part----------------- 


Ulm loam, 0 to 3 percent slopes---- 


Ulm loam, 3 to 6 percent slopes---- 


Ulm-Cushman association------------ 
Ulm part----------------------- 


Cushman part------------------- 


Maysdorf part------------------ 


Ulm-Wyarno association------------- 
Uim part----------------------- 


Wyarno part-------------------- 
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Capability unit 
Dryland 


Irrigated 


Range site 


Symbol Page | Symbol 
78 | ----- == 


-- Vie-2 91 


== VIe-5 92 


-- VIe-1 91 


== VIe-2 91 


-- VIIe-14 93 


79 IVe-2 91 Ile-2 


80 IVe-2 91 


IIIe-2 


80. | ----- SÉ 
-- | VIe-2 91 


-- VIe-2 91 


== VIe-5 92 


80 | ----- = 
-- | IVe-2 91 


Se IVe-1 90 


Page 


87 


88 


Loamy, 15 to 
19 inch pre- 
cipitation 
zone 

Sandy, 15 to 
19 inch pre- 
cipitation 
zone 


Clayey, 15 to 
19 inch pre- 
cipitation 
zone 

Loamy, 15 to 
19 inch pre- 
cipitation 
zone 

Shallow Clayey, 
15 to 19 
inch precipi- 
tation zone 

Loamy, 10 to 
14 inch pre- 
cipitation 
zone 

Loamy, 10 to 
14 inch pre- 
cipitation 
zone 

Loamy, 10 to 
14 inch pre- 
cipitation 
zone 

Loamy, 10 to 
14 inch pre- 
cipitation 
zone 

Loamy, 10 to 
14 inch pre- 
cipitation 
zone 

Loamy, 10 to 
14 inch pre- 
cipitation 
zone 

Clayey, 10 to 
14 inch pre- 
cipitation 
zone 


Page 


100 


100 


100 


100 


101 


97 


97 


97 


97 


97 


96 


GUIDE TO MAPPING UNITS--Continued 


Capability unit 
Dryland Irrigated Range site 


symbol Mapping unit Page Symbol Page | Symbol Page Name Page 

VC Valent-Cushman association--------- 80 | ----- -> | -Ó---- -~ | -------- -= 
Valent part-------------------- -- VITe-15 93 | ----- -- Sands, 10 to 98 

| | 14 inch pre- 

cipitation 

zone 

Vle-2 91 | ----- -- Loamy, 10 to 97 

14 inch pre- 

cipitation 

zone 

Tassel part-----------«»-------- -- Vile-14 SS E Shallow Sandy, 99 

10 to 14 

inch precipi- 

tation zone 

WC Wolf-Cragola association----------- 82. | ===. mee | eee ==: 1 xem -- 
Wolf part---------------------- == VIe-2 9T. | srasz sa Loamy, 10 to 97 

| 14 inch pre- 

| cipitation 

| | zone 

Cragola part------------------- -- | VITe-14 95 | ==> -- Shallow Clayey, 99 

10 to 14 

inch precipi- 

tation zone 

WE Wormser-Englewood association------ 83 VIe-1 9] ] ----- -- Clayey, 10 to 96 

14 inch pre- 

cipitation 

zone 

WM Wormser-Shirk association---------- 84 | ----- M መ. = | ---====> -- 
Wormser part------------------- SS VIe-1 91 | ----- -~ Clayey, 10 to 96 

14 inch pre- 

cipitation 

zone 

Shirk part--------------------- >= VIe-2 91 | ----- -- Shallow Clayey, 99 

10 to 14 

inch precipi- 

tation zone 

Moret part----------4---------- = VIIe-14 93 | ----- -- Shallow Clayey, 99 

10 to 14 

inch precipi- 

tation zone 


Cushman part-----------«------- == 


WnA Wyarno clay loam, 0 to 3 
percent slopes------------------- 84 IVs-1 91 IIs-16 88 Clayey, 10 to 96 

l 14 inch pre- 

cipitation 


zone 
WnB Wyarno clay loam, 3 to 6 percent 
Slopes- 7 84 IVe-1 90 IIIe-1 88 Clayey, 10 to 96 
| 14 inch pre- 
cipitation 


zone 


GUIDE TO MAPPING UNITS--Continued 


Capability unit 
Dryland Irrigated Range site 
Map | = 
symbol Mapping unit Page Symbol Page Symbol Page Name Page 


WO Wyarno-Limon association----------- 84 IVe-1 90 | ----- =e Clayey, 10 to 96 
| 14 inch pre- 
cipitation 
zone 
WY Wyarno-Stoneham association-------- 85 | ----- -~ | ----- “>=. | ““መመመመ=>- -- 
Wyarno part-------------------- -- VIe-1 91 | ----- -- Clayey, 10 to 96 
14 inch pre- 
cipitation 
zone 
Stoneham part------------------ -- ሃ፲9-2 91 | ----- -- Loamy, 10 to 97 
Ë 14 inch pre- 
cipitation 
zone 
ZgA Zigweid loam, 0 to 3 percent 
slopes--------------------------- 85 IVe-2 91 IIe-2 87 Loamy, 10 to 97 
14 inch pre- 
cipitation 
zone 
ZgB Zigweid loam, 3 to 6 percent 
slopes--------------------------- 85 IVe-2 91 IIIe-2 88 Loamy, 10 to 97 
14 inch pre- 
cipitation 
zone 
ZKD Zigweid-Keyner complex, hilly------ 86 VIe-1 91 | ===== -- Loamy, 10 to 97 
14 inch pres 
cipitation 
zone 


Accessibility Statement 


The Natural Resources Conservation Service (NRCS) is committed to making its 
information accessible to all of its customers and employees. If you are experiencing 
accessibility issues and need assistance, please contact our Helpdesk by phone at 
(800) 457-3642 or by e-mail at ServiceDesk-FT C@ftc.usda.gov. For assistance with 
publications that include maps, graphs, or similar forms of information, you may also 
wish to contact our State or local office. You can locate the correct office and phone 
number at http://offices.sc.egov.usda.gov/locator/app. 

The USDA Target Center can convert USDA information and documents into 
alternative formats, including Braille, large print, video description, diskette, and 
audiotape. For more information, visit the TARGET Center's Web site (http://www. 
targetcenter.dm.usda.gov/) or call (202) 720-2600 (Voice/TTY). 


Nondiscrimination Policy 

The U.S. Department of Agriculture (USDA) prohibits discrimination against its 
customers, employees, and applicants for employment on the basis of race, color, 
national origin, age, disability, sex, gender identity, religion, reprisal, and where 
applicable, political beliefs, marital status, familial or parental status, sexual orientation, 
whether all or part of an individual's income is derived from any public assistance 
program, or protected genetic information. The Department prohibits discrimination in 
employment or in any program or activity conducted or funded by the Department. (Not 
all prohibited bases apply to all programs and/or employment activities.) 


To File an Employment Complaint 

If you wish to file an employment complaint, you must contact your agency's EEO 
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of 
the alleged discriminatory act, event, or personnel action. Additional information can be 
found online at http://www.ascr.usda.gov/complaint, filing file.html. 


To File a Program Complaint 

If you wish to file a Civil Rights program complaint of discrimination, complete the 
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda. 
gov/complaint filing cust.html or at any USDA office, or call (866) 632-9992 to request 
the form. You may also write a letter containing all of the information requested in 
the form. Send your completed complaint form or letter by mail to U.S. Department 
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.; 
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program. 
intake@usda.gov. 


Persons with Disabilities 

If you are deaf, are hard of hearing, or have speech disabilities and you wish to file 
either an EEO or program complaint, please contact USDA through the Federal Relay 
Service at (800) 877-8339 or (800) 845-6136 (in Spanish). 

If you have other disabilities and wish to file a program complaint, please see the 
contact information above. If you require alternative means of communication for 
program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's 
TARGET Center at (202) 720-2600 (voice and TDD). 
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SOIL ASSOCIATIONS * 


NEARLY LEVEL TO MODERATELY STEEP SOILS ON FLOOD 
PLAINS AND ALLUVIAL FANS 


Stoneham-Haverson-Glenberg association: Deep sandy loams, 
fine sandy loams, loams, and silt loams 


Connerton-Barnum-Redbank association: Deep fine sandy loams, 
very fine sandy loams, loams, clay loams, and silt loams 


NEARLY LEVEL TO STEEP SOILS ON UPLANDS 
Briggsdale-Renohill-Cushman association: Moderately deep, 


GY 3| nearly level to moderately steep sandy loams, fine sandy loams, 


and clay loams 
Samsil-Shingle-Rock land association: Shallow, gently sloping 


Z to steep silty clays, loams, and clay loams, and steep and very 
ZZ steep Rock land 
GY 77 Shale outcrop-Moret association: Sloping to steep Shale out- 
Li ሃሪ crop and shallow, moderately steep or steep clay loams 
— - YY Y, Samsi!l-Gaynor-Shale outcrop association: Moderately deep 
ZZ and shallow, sloping to steep silty clays and Shale outcrop 
Zú Co 777 Tassel-Cushman-Stoneham association; Shallow to deep, slop- 
at < ing to steep sandy loams, fine sandy loams, and loams 
= 2 1 ረጋ NEARLY LEVEL TO STEEP SOILS ON HIGH TERRACES, 
Va d p 


FOOTHILLS, AND MOUNTAINS 
WA — 43°30' 


ጋ Cragola-Wolf-Big Horn association: Shallow to deep, nearly 
—— MONEY ` 4j level to steep loams and very gravelly loams; on high terraces 
| 


Sunup-Spearfish-Rock outcrop association: Shallow, moderately 
steep and steep very fine sandy loams and channery clay loams 
and Rock outcrop; on foothills 


Nathrop-Starley-Woosley association: Moderately deep and 
4 shallow, sloping to steep loams, gravelly loams, and stony 
loams 
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* The terms for texture used in the descriptive heading of the asso- 
ciations apply to the surface layer of the major soils. 


Each area outlined on this map consists of Compiled 1973 
more than one kind of soil. The map is thus 

meant for general planning rather than a basis 

for decisions on the use of specific tracts. 
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SECTIONALIZED 
TOWNSHIP 


ሀ. S. DEPARTMENT OF AGRICULTURE 


SOIL CONSERVATION SERVICE 


JOHNSON COUNTY, WYOMING, SOUTHERN PART WYOMING AGRICULTURAL EXPERIMENT STATION 


SOIL LEGEND 


The first capital letter is the initial one of the soil name. The next letter is a capital if the mapping unit is one 
of the low intensity survey; it is a small letter if the mapping unit is one of the high intensity survey. The last 
letter, a capital A, B, C, D, or E, indicates the slope. Most symbols without a slope letter are those of soils 
and land types that have a considerable range of slope, but some are for nearly level soils. 


Low 
Intensity 


SYMBOL 


High 
Intensity 


Absted clay 

Absted-Bone complex 

Absted-Wyarno complex, gently sloping 
Absted-Wyarno complex, sloping 
Alluvial land 

Amsden-Decross association 
Ascalon-Julesburg association 
Auzqui-Slocum associotion 


Badland 

Bankard sand 

Barnum silt loom 

Bamum silt loam, sandy subsoil variant 
Barnum-Redbank association 
Bayerton-Tolman association 

Big Horn-Wolf association 

Briggsdale sandy loam, 0 to 6 percent slopes 
Briggsdale sandy loam, 6 to 10 percent slopes 
Briggsdale-Bidman complex, rolling 
Briggsdale-Lohsman complex, rolling 
Briggsdale-Pugsley association 
Briggsdale-Renohill association 
Briggsdale-Worf association, rolling 
Briggsdale-Worf association, hilly 


Cloud Peak-Dell association 

Colluvial land 

Connerton silt loam, Dro 3 percent slopes 
Connerton silt loam, 3 to 6 percent slopes 
Connerton silt loam, 6 to 10 percent slopes 
Connerton silt loam, 10 to 30 percent slopes 
Connerton silt loam, wet 

Connerton-La Fonda association 
Connerton-Spearfish association 
Cragola-Ascalon association 
Cragola-Shingle association 
Cushman-Briggsdale association 
Cushman-Embry association 
Cushman-Terry association 


Decross-Woosley association 
Devoe-Rock land complex, 10 to 30 percent slopes 


Fort Collins loam, O to 3 percent slopes 
Fort Collins loam, 3 to 6 percent slopes 
Fort Collins-Ascalon association 

Fort Collins-Ulm association 


Gateson-Embry association 

Glenberg fine sandy loam 

Glenberg fine sandy loam, sand substratum 
Glenberg-Bankard association 

Gullied land 


Harlan silt foam 

Harlan-Kirtley association 

Haverson silt loam 

Hoverson silt loam, wet 

Hoverson clay loam 

Haverson-Glenberg association 
Haverson-Glenberg association, saline 
Haverson silt loam, sandy subsoil variant 
Hozton-Burgess association 


SYMBOL 
Low 
Intensity 


High 
Intensity 


HoA 
HoB 
HoC 


NAME 


Heldt silty clay loam, 0 to 3 percent slopes 
Heldt silty clay loam, 3 to 6 percent slopes 
Heldt silty clay loam, 6 to 10 percent slopes 


Indart fine sandy loam 
Julesburg fine sandy loam 


Keyner complex, 3 to 10 percent slopes 
Kim loam, 0 to 3 percent slopes 

Kim loam, 3 to 6 percent slopes 

Kim loam, 6 to 10 percent slopes 

Kim loam, wet 

Kim-Haverson association 

Kim-Travessilla association 

Kim-Zigweid association, gently sloping 
Kim-Zigweid association, moderately steep 


La Fonda-Harlan association 
Leavitt-Passcreek association 

Limon silty clay, O to 3 percent slopes 

Limon silty clay, 3 to 6 percent slopes 

Limon siity clay, 6 to 10 percent slopes 
Limon silty clay, saline, 0 to 6 percent slopes 
Limon silty cloy, saline, 6 to 10 percent slopes 
Limon-Cadoma association 

Limon-Gaynor association 

Lohmiller silty clay loam 

Lohsman-Orella complex, hilly 


Maysdorf sandy loam, 0 to 6 percent slopes 
Maysdorf sandy loam, 6 to 10 percent slopes 
Maysdorf association 

Maysdorf-Garrett assuciation 
Moysdorf-Pugsley association 
Maysdorf-Schooner association 
Moret-Rencalson complex, hilly 

Moret-Rock land complex, hilly 
Moret-Kirtley association 

Moret-Shirk association 


Nathrop-Passcreek association 
Nathrop-Starley association 
Nathrop-Woosley association 


Otero-Kim association 


Passcreek-Sublette-Slipman association 
Petrie silty clay 

Petrie-Bone complex 
Pineguest-Mathers association 
Pokeman-Gystrum-Rekop complex, hilly 
Poker-Bochus-Splitro association 
Potts-Kim associotion 

Potts-Kirtley association 
Pugsley-Gateson association 
Pugsley-Southfork complex, hilly 


Razor-Gaynor-Somsil complex, hilly 
Renohill clay loam, Ü to 6 percent slopes 
Renohill clay loom, 6 to 14 percent slopes 
Renohill-Danko association 
Renohill-Razor association, undulating 
Renchill-Rozor association, rolling 


SYMBOL 
Low High 
Intensity Intensity 


RhB 
RhC 


Rhoame silty clay, O to 6 percent slopes 
Rhoame silty clay, 6 to 10 percent slopes 
Rhoame complex 

Rhoame-Moret complex, hilly 

Rock land 


Saline, wet land 
Samsil-Gaynor-Cadoma complex, rolling 
Samsil-Shale outcrop complex, steep 
Samsil-Renohill association 
Sanford-Wetterhorn association 

Shale outcrop 

Shale rock land 

Shingle cloy loam 

Shingle-Briggsdale association 
Shingle-Cushman association 
Shingle-Kim association 

Shingle-Kim association, valleys 
Shingle-Tassel association 
Shingle-Worf association 
Simmont-Rock outcrop complex, steep 
Spearfish-Shale outcrop complex, steep 
Starley-Rock outcrop complex, steep 
Stoneham loam, Dro 3 percent slopes 
Stoneham loam, 3 to 6 percent slopes 
Stoneham loam, 6 ro 10 percent slopes 
Stoneham-Absted complex 
Stoneham-Ascalon ossociotion 
Stoneham-Cragola association 
Stoneham-Cushman association 
Stoneham-Fort Collins association 
Stoneham-Kim association 
Stoneham-Zigweid association 
Stubbs-Turk association 

Sunup-Rock outcrop complex, steep 
Sunup-Carnero association 


Terry-Tassel association 
Travessilla-Rock outcrop complex, steep 
Tripit-Devoe association 
Tripit-Sawcreek association 
Turk-Lymanson-Jenkinson association 


Ulm loam, O to 3 percent slopes 
Ulm loam, 3 to 6 percent slopes 
Ulm-Cushman association 
Ulm-Wyarno association 


Valent-Cushman association 


Wolf-Cragola association 
Wormser-Englewood association 
Wormser-Shirk association 

Wyarno clay loam, 0 to 3 percent slopes 
Wyarno clay loam, 3 to 6 percent slopes 
Wyarno-Limon association 
Wyarno-Stoneham association 


Zigweid loam, 0 የ6 3 percent slopes 
Zigweid loam, 3 to 6 percent slopes 
Zigweid-Keyner complex, hilly 


. JOHNSON COUNTY, WYOMING, SOUTHERN PART 
CONVENTIONAL SIGNS 


WORKS AND STRUCTURES BOUNDARIES SOIL SURVEY DATA 


一 mm —À Soil boundary 


Highways and roads 


Divided .............ssssusuuss. = — 5 et EE — — —' and symbol .. 


Good motor ................. Minor civil division ............. ደር € A ም e rede 

Poor motor «e ======== Reservation `... = SE መመ Stony ጸፎን 
Stoniness 

A ung ክመ riy E Soil survey ..................... ——— Very stony .......... 

Highway markers Small park, cemetery, airport... ..------------ Rock OULCTOPS :::.555....›››.... 


National Interstate .......... Land survey division corners ... Lo L ፦ | Chert fragments ................ 


Ut ክን ምን ንንን ፊን Sen B Clay spot ...... Miei nds 
O 


State or county ,..,......... DRAINAGE Sand spot ...................... 
, Railroads Streams, double-line Gumbo or scabby spot ......... 
Nok. መመመ ees 
Single track .,0555555.......... Perennial ................... ከክብ... eee ec Made land ..................... 
Multiple track s yQ. —— tt Intermittent ................. ር ጋ ረሙ `" Severely eroded spot ........... 
Abandoned ............... locnm maus c Streams, single-line Blowout, wind erosion .......... 
Bridges and crossings : Perennial’ 2 ANNE --. መመ ኀ መሙ” * መመ GUIly ኮር ዝና ከጠ ጋን AYA A ATAS 
Road Intermittent Saline spot ...ኀ5555...»»›»... 
Crossable with tillage 
Ui E implements ............ T hc x cd 
Not crossable with tillage 
Railroad EN implements .............. TU SR uem "e 
A ks ንው Unclassified ............... መ. መ”. "Si 
Eër. eR Canals and ditches ............ EE ER 
Drais Lakes and ponds 
Perennial ... 
KR under usus Intermittent `... 
Buildings .,..,,.፡5.......0.... Spring o ss etes ዒ 
Sube t Marsh or swamp ............... Ka 
Churi ት Rees i Wet spot. ii sell ም ም EA Ke 
Mine and quarry ............... ው Drainage end or alluvial fan ... 一 一 -一 一 一 一 
Gravel pit ንን ን ein ፳ G.P. 
Power [68 .........›››.›..››..››...- See RELIEF 
Escarpments 
ER vy ሃቹ NN NV YN NV VW ሆህ 
Other aaa any 
Short steep slope ........ ats . Oey ከከከ 
Tanks . 9 Prominent peak ................ zr 
Well, oil or gas ................ 4 Depressions 
Large Smail 
' Crossable with tillage si, 
Forest fire or lookout station ... a implements ................. qd ° 
Not crossable with tillage £ 
Cortal ከ hu aras kat (一 implements ................. m ° 
: Contains water most of Pec 
Located object ................. 5 the-ctime 1. iie Kit ° 
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This map is one of a set compiled in 1973 as part of a soil survey by the United States Department of Agriculture, Soil Conservation Service, and the Wyoming Agricultural Experiment Station. 


Photobase from 1954 and 1968 aerial photography. Positions of 5,000-foot grid ticks are approximate and based on the Wyoming coordinate system, east central zone. 


This map is one of a set compiled in 1973 as part of a soil survey by the United States Department of Agriculture, Soil Conservation Service,and the Wyoming Agricultural Experiment Station. 


Photobase from 1954 and 1968 aerial photography. Positions of 5,000-foot grid ticks are approximate and based on the Wyoming coordinate system, east central zone. 
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This map is one of a set compiled in 1973 as part of a soil survey by the United States Department of Agriculture, Soil Conservation Service,and the Wyoming Agricultural Experiment Station. 


Photobase from 1954 and 1968 aerial photography. Positions of 5,000-foot grid ticks are approximate and based on the Wyoming coordinate system, east central zone. 
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This map is one of a set compiled in 1973 as part of a soil survey by the United States Department of Agriculture, Soil Conservation Service,and the Wyoming Agricultural Experiment Station. 


Photobase from 1954 and 1968 aerial photography. Positions of 5,000-foot grid ticks are approximate and based on the Wyoming coordinate system, east central zone. 
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Photobase from 1954 and 1968 aerial photography. Positions of 5,000-foot grid ticks are approximate and based on the Wyoming coordinate system, east central zone. 


This map is one of a set compiled in 1973 as part of a soil survey by the United States Department of Agriculture, Soil Conservation Service,and the Wyoming Agricultural Experiment Station. 
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Photobase from 1954 and 1968 aerial photography. Positions of 5,000-foot grid ticks are approximate and based on the Wyoming coordinate system, east central zone 


JOHNSON COUNTY, WYOMING — SOUTHERN PART — SHEET NUMBER 43 


R. 85 W. | R. 84 W. 


1 135 000 FEET = 


= 
N 
Y 
š 
£ 
5 
^ 
.ፎ 
6 
= 


(Joins sheet 54) 


1 120 000 FEET 


2 Miles 


x 


10000 Feet 


5000 


Scale 1:24000 


4000 3000 2000 


5000 


JOHNSON COUNTY, WYOMING — SOUTHERN PART — SHEET NUMBER 44 


(Joins sheet 34) 


1 135 000 FEET 


10000 Feet. 


° 
Š 
8 
፡ 
E 
$ 
š 
š 
E 
2 
š 
š 
E 
š 
š 
š 
š 
EI 
ረው 
E 
$ 
E 
s 
š 
5 
z 
= 
E 
H 
E 
° 
£ 
A 
5 
a 
š 


Scale 1:24000 


(Joins sheet 43 ) 


(Joins sheet 45) 
| photography. Positions of 5,000-foot grid ticks 


EMT. 
የፈ ቨ e 


E 


This map is one of a set compiled in 1973 as part of a soil survey by the United States Department of Agriculture, Soil Conservation Service,and the Wyoming Agricultural Experiment Station. 
Photobase from 1954 and 1968 ae: 


1 120 000 FEET 


፡፲ 8/29 
e Z ml 3553 00001 0005 000921 51935 0 0001 0002 000€ 000 p 0006 


SOW 2 1 W 


bi % X I 


670 000 FEET 


(Joins sheet 35) 


(Joins sheet 56) 


— SHEET NUMBER 45 


SOUTHERN PART 


WYOMING 


JOHNSON COUNTY, 
R. 83 W. | R. 82 W. 


645 O00 FEET 


ከዚ p qr š eg ፡ (py Jesus suor) 


*9UOZ |ዩ›)ህ92 1589 'uis]sKs 2)9ህ|ፀ663 SuiuoÁM ay] uo peseq pue ojeujixoadde 99 S491} pu8 300)-000'S 4O Suonisog “AydesBojoud jene 8961 ፀሀዩ yS61 wos eseqoyoud 


"uon eis 3ህ9ህህ|499«3 je4n3|noj4B y Bui Wom IU} pue*aaiAJes uoi eAJ9suo) [05 '8፤][ቦ2፤/8ሃ jo que uj edag sajeys Pai un ayy Aq KaAins ¡ros e jo Se EZGT U! pallduoo yas e jo ouo si dew SI 


'8uoz |8ባህ83 1589 ‘Wa}SAS ajeuipJ000 Bul WOAM ay] uo paseq D wixosdde eje s 48 300/-000'S JO suonisog "Aud e)Boyoud 9 8961 puetyS6I W014 eseqoyoud 
"uon es 1u8unadx3 jenjjnorBy Bui worm eui pue‘adiasag VOIJRAJISUO) |10S 'ዓ።ቦ፤ዝ|ቦ>|ቃጃህ jo 1ua 册 iedag sajejs payrun au) Aq Aans ¡10s e jo Wed se £ /6[ U! pajidwos jas e jo auo SI dew siu] 


1334 000 SET 1 
x. š 


a 


SHEET NUMBER 46 


ae ef 
መራሥዊዶጳ CO 
> N "eg ó 


= 
< 
a 
= 
a 
LU 
T 
E 
5 
o 
[72] 
| 


eS 


E 


WYOMING 
ën, AC 


COUNTY, 


JOHNSON 


(Joins sheet 57) 


(Joins sheet 36) 


675 000 FEET 


1334 000 021 1 


¿T ayes 
3894 000 01 ወን T Sis 0005 000p 0005 


SalIN c X 


= 3893 00001 000tZ:I 2129S 
MA 


SOW Z 


| 725 000 FEET 


(Joins sheet 58) 


SHEET NUMBER 47 
R. 81 W. | R. 80 w. 


PART 


— SOUTHERN 


© 
= 
= 
> 
= 
8 
三 
= 
D 
z 
= 
o 
Den 


aru 


(9y ጦ9ዛ፡ surop) 


'8U02 |፪43ሀ82 15 ea ‘WA}SAS 3] euipJ009 Bul LWOAM ay] uo paseq pue ajewxosdde aJe syn pi:8 100j-000'G JO suonisog "Audeijfoyoud e 8961 pue POET wal aseqoyoud 
'uone3s 1us 山 uadx3 |ፀዩ።በ፤ንቦኃሠ፳ህ SuruoAM ay) pu IAS UONBAJASUOS jos 'a1njnoi4By jo Juaunedag səle1S parun ey) Aq Mahins ¡ros e jo yed se E46] U! ቦ81(9ህህ03 yas e jo auo s! dew SI 


"8ህ6፻ 18ባህ93 15 8 'ua]sAs ajeuip1002 Bul WOAM ay) uo paseq pue ajewixosdde eje SY31} pII 109--000'ዓ JO suonisog 'AydesBojoyd jeuae 8961 pue PGE] Woy aseqoloud 
"uone1s 1ህ9ሠሠፀቆ9።3 18፣ኮ1|ቦ2[፡8ህ SuruoAM ay} pue'aoINBaS UOHeAIASUOD |10S '9፣የ1|ቦ2፤፡፳ሄሃ jo zuawzedag sejejs palun au Aq Ka/uns ¡nos e jo ped se E46] U! pariduioo jas e jo auo si dew siyy 


1334 000 GET 1 E (6p ዶዛ፡ suror) 


755 FEET 


NUMBER 48 


SHEET 
R. 80 w. | R. 79 w. 


i 
INR qe rame T7 


፦ 
< 
a 
m 
a 
LU 
工 
E 
= 
o 
[72] 
| 


WYOMING 


COUNTY, 


JOHNSON 


(Joins sheet 59) 


(Joins sheet 38) 


730 000 FEET 


(Zr 199us sutor) 4333 000 SZI I 


iy 9|53 
1993 00001 SE 000 ፲ 0002 000€ 000 y 0005 


o 
z 
[7] 


Kl % 


3994 00001 00092፡1 9|8525 
591/41 5 


(Joins sheet 39) 


780 000 FEET 


(Joins sheet 60) 


SHEET NUMBER 49 


፦ 
< 
6 
z 
ፎ 
Lu 
I 
= 
= 
o 
[72] 
| 


WYOMING 


JOHNSON COUNTY, 


1334 000 SETT - - ! NEG <> eer T 
(8r መቸ surop) 


*8uoz |8-ዳህ33 seo '(ህ315/5 318ህ፤(64603 ፳ህ፤(ሀህሀ0/ለለ ad uo paseq pue ajeuixoidde ase «yr p11B 100J-000'G JO suon:soq “AydesBojoyd ¡eee 896 T pue tG6T wasy oseqojoud 
uon es 1uəuutuədx3 jeunjjnor3y BUIWOKM au) pue “201195 uoneAJasuo? pios 'aimnan8y jo 1uaunjedag sale1S Palun au) Aq Manins [95 e jo ued se ሂረሬቨ u! paiduioo jas e jo auo s! dew SI 


`əuoz |84ህ62 1569 “uuə1sKs 918ህ(94003 Bu!uuoKN, əy} uo peseq pue aj euixoidde ase syon DUR 100)-000'G JO suonisog 'AydesBojoyd jeuae 8961 pu? ሦ96 Woy eseqojoud 
`uone1S 1ህ9ህ(ህ96፡3 [8፣ቦ1[ቦ>1/8ህ SuruoKA, ay) pue'aoIWaS ህ6በዩለ88ህ603 [05 'eJnjjn2uBy jo 1ህ99፡1፣8090 sajeys parum Əy} Aq Kəuns [(05 e Jo yed se EZGT u! pƏl!duuo2 195 e jo auo si dew sy 


1334 000 Ob1 1 (Lg መኛ “ወሮዕ 


^o 


810 000 FEET 


SHEET NUMBER 50 


SOUTHERN PART 


| 
2 
= 
= 
š 
Ë 
= 
Q 
ó 
z 
° 
D 
z 
= 
5 
o 


(Joins sheet 61) 


(Joins sheet 40) 


3924 0000I EE r SEIS 000 I 000 € 000£ 000 y 000 9 
SellN c * 


OO SZT I 
- 


R. 77 W. | R. 76 W. 
~ 1 840 000 FEET 


(Joins sheet 62) 


(Joins sheet 41) 


NUMBER 51 


ኪ, 
lu 
ጄ 
[7] 
| 
= 
< 
D. 
= 
DE 
LU 
SE 
E 
Em 
o 
ሀን 
| 
e 
< 
= 
o 
> 
= 


JOHNSON COUNTY, 


815 000 FEET 


o ENEE 
(0g መጫ* ሠይዐ 


SYI} PLB 100j-000'G JO Eu ud [81፡88 8961 Pu? tG6T WOI aseqojoud 
aes d se E461 u! pajiduwos yas e jo auo si dew SI 


— SOUTHERN PART — SHEET NUMBER 52 


WYOMING 


JOHNSON COUNTY, 


INSET B 


(Joins inset A) 
R. 76 W. 


'8ህ0፻ |e1ju85 1589 '.ua]s/s ajeuipJ002 BuwoAM ay) uo peseq pue ajeuxojdde ase 5ዛጋባ PIB 100)-000'S JO suonisog AudeiBoyoud [81798 896፲ pU? pG6T wo. aseqolodd 
'uoneis 1ህ9(6ህ790ጆ3 |ዩ፣በ]|ቦ>ሠ8ህ Bu uuoKA, ay) ዐህዩ'934ለ48ፍ ህዐ(18ለ85ህ03 [(0 'anjjnarj8y jo juaujedeg sejejs PAUN aui Aq Aansns ዘ05 e jo Wed se E/61 U! pariduioo 188 e jo auo si dew siy, 


1334 000 oz L 1 ALNNOO ፲118ጩላሃ3) 
UK " "WEN L ] š = — ， > ` 1] 2 


ww mM Ki A ሬ ck 2 N ቺ ZG SL 
IN vv L| NEP 1 (Z9 1əəus auer) 4334 000 011 1 


ራ 


Sp A 


4334 000 09፲ ፲ 


ALNNOO TIXATNVO 


e e 


INSET ል 


(Joins sheet 31) | (Joins inset A, sheet 21) 
R. 76 W. 


(Joins upper left) 


843 000 FEET 


IAS < EE 
(Lp 199us surof) 


1334 000 opt 1 
Ax 


ALNNOO 


TINYO 


(Joins inset B) j 


646 ooo FEET] HH 


3993 000 01 0005 0 000 T 000፡ 000 000t 000 S 


SOW Z I 0 Li A % I 


(Joins inset A, sheet 83) 


3000AND 5000-FOOT GRID TICKS 


3000 AND 5000-FOOT GRID TICKS 


3000 AND 5000-FOOT GRID TICKS 


E 


(Joins sheet 42) 


— SHEET NUMBER 53 


SOUTHERN PART 


WYOMING 


JOHNSON COUNTY, 


፡፲ 9Jeo2 
1994 00001 0005 多 0 000 I 0002 000€ 


000y 


000 


San c I 0 x * 


s 8ሀ/9 


E NAROA 


$ — 
E xt JAN 
` - ያ "sec 16 KE: M. 
AN S Sei ማህ N 


1334000 SIT T | ALNNOO HIMVHSVM 


'euoz eq ua) 1589 'ሀ)9)55 ajeuip1000 BulWOKM ay] uo paseq pue 9)8ህህ(«6,908 9.8 syon DUR 100)-000'G JO suonisoq "AudeiSojoud leuee 8961 Pu? Y GET Waly əseqoloud 
"ሀፀ/1915 ነህ9ሠዘ94ሄ3 [ዩ4ባ1|ቦ2|።ጃሃ BuuoAp ay} Pue'aoINaS ህ0|18ላ#95ሀ03 [ios *anjjna14By jo juaWwpedag sajejs pəl!un ayi Aq Aeris ¡1os e jo ped se E61 U! pallduoo jas e jo auo si dew siu, 


X 


I 


RE 
uj 
uy 
yu 
D 
W 
quo 


(Joins sheet 63) 


JOHNSON COUNTY, WYOMING — SOUTHERN PART — SHEET NUMBER 54 


(Joins sheet 43) 
GE, Eat 


10000 Feet 


1115 000 FEET 


T. 43 N. | T. 44 N. 


Scale 1:24000 


(Joins sheet 53) 
(Joins sheet 55) 


s 
v» 
z 
Fi 
£ 
2 
ul 
E 
2 
2 
2 
co 
£ 
E 
S 
E 
ES 
A 
£ 
E 
H 
5 
g 
8 
[3 
° 
E 
c 
$ 
s 
š 
š 
š 
H 
5 
o 
Ë 
2 
5 
2 
s 
t 
5 
£ 
š 
a 
g 
E 
s 
ao 
= 
2 
° 
= 
> 
መ 
> 
፪ 
š 
2 
3 
3 
8 
d 


hotography. Positions of 5.000-foot grid ticks are approximate and based on the Wyoming coordinate system, east central zone. 
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This map is one of a set compiled in 1973 as part of a soil survey by the United States Department of Agriculture, Soil Conservation Service,and the Wyoming Agricultural Experiment Station. 


Photobase from 1954 and 1968 aerial photography. Positions of 5,000-foot grid ticks are approximate and based on the Wyoming coordinate system, east central zone. 
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This map is one of a set compiled in 1973 as part of a soil survey by the United States Department of Agriculture, Soil Conservation Service,and the Wyoming Agricultural Experiment Station. 


Photobase from 1954 and 1968 aerial photography. Positions of 5,000-foot grid ticks are approximate and based on the Wyoming coordinate system, east central zone. 


This map is one of a set compiled in 1973 as part of a soil survey by the United States Department of Agriculture, Soil Conservation Service,and the Wyoming Agricultural Experiment Station. 


Photobase from 1954 and 1968aerial photography. Positions of 5,000-foot grid ticks are approximate and based on the Wyoming coordinate system, east central zone. 
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This map ıs one of a set compiled in 1973 as part of a soil survey by the United States Department of Agriculture, Soil Conservation Service,and the Wyoming Agricultural Experiment Station. 


Photobase from 1954 and 1968 aerial photography. Positions of 5,000-foot grid ticks are approximate and based on the Wyoming coordinate system, east central zone. 


(Joins sheet 84) 


585 000 FEET 


R. 85 w. | R. 84 w. 


JOHNSON COUNTY, WYOMING 


SOUTHERN PART 


SHEET NUMBER 85 


(Joins sheet 86) 


2 Miles 


— X (B) 


10000 Feet 


5000 


Scale 1:24000 


0 


1 000 


4000 3000 2000 


5000 


"euoz |8፡1ህ83 15 


2ገ8ዩህ|ዐ003 Bul WOAM ay] uo paseq pue ajewixoidde ae 1} pIJ 109-000'ዌ JO suonisog "Aude;foyoud jeer 896 [ DU? ህዓ61 Wor 9584010944 


pedag saje1S PALUN adl Aq MaAjns jios e jo ed se g/6[ U! pajiduioo jas e jo auo si deu Siul 


'vonejs 1ህ98ሠዘቆ9።3 | ly BUIWOAM 991 PUB '201AJIS vor eAJ8suo?) [Ios '9፣ቦ1|ቦ2፤፡፳ህ jo 1 


(18 48eus Sudo; 


1334 000 090 T 
77 


'N ev 
JY: 


— SHEET NUMBER 86 


SOUTHERN PART 


JOHNSON COUNTY, WYOMING 


© Z —-— — — 


(Joins sheet 75) 


640 000 FEET 
ያዖ NA > 


1994 00001 


0005 


r) 
£ sa we Lë 


LINII . l 
ye E L m d | 


(58 1əəus suror) 


000tyc:T 91555 


133 


000 ፲ 


MS 
3 000 060 T 


0002 


000€ 


000 y 


000 5 


SOW € 


[ 


% 


% 


% 


I 


| 615 000 FEET 


(Joins sheet 96) 


000ቱ2ሮ፡፲ 2129S 0002 000€ 


| 670 000 FEET 


(Joins sheet 76) 


(Joins sheet 97) 


SHEET NUMBER 87 


፦ 
ba 
< 
a 
= 
x 
uy 
I 
E 
3 
Q 
CD 


WYOMING 


JOHNSON COUNTY， 


#1) d - 


4 | WNIYOL (98 #ፅዛ፡ surop) 


ÁS 91፻ህ፤ፀ002 BLIWOAA 29) uo peseq pue ajeuwixosdde 98 S421} p8 100j-000'G JO 5ህ0፤1(504 Kude)Bojoud eiae 896 [ PUE yG bl WO, eseqojoug 
ህ0፤1ፃ15 Juawisadx3 | y BUIWOAM 241 pue'a2iAJ8aG YONeAIBSUOD [10S 'ainiln203Y jo 1ህ9.ህሀ1፣8430 SILIS palun ayi Aq Ka^ins [05 e jo 1፣፻9 se E/E] U! pariduo» jas e jo auo si dew si] 


JOHNSON COUNTY, WYOMING — SOUTHERN PART — SHEET NUMBER 88 


(Joins sheet 77) R. 82 W. | R. 81 W. 


d P: 


10000 Feet 


(Joins sheet 87) 


ON 
> i 

^ ፈይ 
"e 


2 à d 
J ነ. ç `. Ki 
4 -፦ A 
Ké 
«f Je * à | ad 
1 ⁄ ፤ Dh ` 
k 


Scale 1:24000 


KS 


1 050 000 FEET 
የሙ - 
Photobase from 1954 and 1968 aerial photography. Positions of 5,000-foot grid ticks are approximate and based on the Wyoming coordinate system, east central zone. 


D 
ን 
2 
[7] 
z 
s 
E 
E 
ጩጨ 
z 
a3 
2 
2 
š 
- 
R 
E 
€ 
$ 
š 
š 
© 
£ 
A 
z 
ሠ 
v 
š 
š 
8 
s 
9 
ሄ 
I4 
$ 
$ 
š 
š 
o 
° 
ሆን 
d 
2 
3 
S 
> 
« 
s 
= 
5 
E 
v 
D 
8 
፪ 
= 
o 
ፎ 
2 
" 
£ 
፪ 
Š 
። 
5 
5 
5 
a 
E 
E 
H 
a 
5 
ጦ 
R 
ወ 
< 
a 
E 
$ 
5 
ሄ 
፪ 
° 
s 
H 
š 
5 
= 
a 
፳ 
፥ 
x 
ደ 
E 


:T 9183 
3994 00001 000ቱ2፡1 9155 0002 0005 000 ሃ 000 5 


Sand Z ና % 


1334 000 050 ፲ (06 19ays ሠወ” 


Qe 


725 000 FEET 


(Joins sheet 78) 


(. Joins sheet 99) 


NUMBER 89 


SHEET 


፦ 
< 
a 
= 
ba 
OI 
= 
E 
> 
= 
o 


, WYOMING 


COUNTY 


JOHNSON 


(gg Jesus suror) 


961 Pu? PGET uo əseqoloud 


'uoneig 1ህሠ8(ሀህ[)83።3 | e £Z6[ u! pajiduo) yas e jo »uo s! dew Siul 


10000 Feet 


5000 


0 


2000 1000 


3000 


4000 


5000 


56816 1:24000 


JOHNSON COUNTY, WYOMING — SOUTHERN PART — SHEET NUMBER 90 


(Joins sheet 79) R. 80 w. | R. 79 w. 
T S4 P 


/እ - 7 ፍቻኣ i / 8 Ç , , A i is 3 ፦= ` ግማ. ' ኤኢ. dë "ም. A 
<Q "Ce d = RK CH x CS d ፦ v ጫ a, E ` Lo, ` 1 x NY 


| 755 000 FEET 
b ENG " 


1 065 000 FEET 


(Joins sheet 89) 


T. 41 N. | T. 42 N. 


1 050 000 ET 
(Joins sheet 91) 


(UIT Y JN. 
O 000 FEET (Joins sheet 100) 


€ 
E 
= 
o 
z 
E 
ደ 
š 
š 
E 
ጩ 


| zone. 


5 
E 
š 
r] 
H 
$ 
£ 
S 
= 
ፔ 
š 
四 
ES 
E 
EH 
z 
° 
£ 
c 
$ 
1 
H 
2 
z 
D 
2 
* 
£ 
x 
2 
š 
a 
$ 
e 
D 
D 
ጃ 
2 
- 
> 
© 
ፔ 
o 
2 
2 
* 
$ 
a 
x 
H 
a 
D 
ያ 
° 
ደ 
a 
H 
š 
5 
ወ 
o 
o 
= 
` 
H 
5 
ኡባ 
Ó 
o 
- 
E 
2 
H 
H 
ዳዴ 
2 
š 


This map is one of a set compiled in 1973 as part of a soil survey by the United States Department of Agriculture, Soil Conservation Service, and the Wyoming Agri 
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